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[Title of the Invention] Reflection type liquid crystal display device and 

manufacturing method thereof 

[Summary] 

[Purpose] To decrease the number of the production processes for a reflection type 
liquid crystal display device driven by active matrix. 

[Constitution] An insulating film 30 is formed on the upper portion of thin film 
transistors 6 formed on an insulating substrate 5 and further, a reflection plate 10 
electrically connected to the TFTs is formed thereon. Convex and concave existing on 
the surface of the reflection plate is formed by simultaneously forming convex and 
concave 21 at time of forming a gate electrode 15, a gate insulating film 16, and a 
semiconductor layer 17 to islands by etching in a production process for thin film 
transistors. 

[Effect] At the production process for TFTs, convex and concave of a reflection plate 
can be formed in the same process and a high-luminance reflection plate is produced, 
and therefore, the active matrix driving reflection type liquid crystal display element 
having good image quality can be provided at a low cost. 
[What is Claimed is:] 

[Claim 1] A reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate comprising an 
active matrix driving element and a reflection plate having convex and concave on a 
surface thereof and an insulating substrate having a transparent electrode, is 
characterized in that there is a convex and concave formed by pattering at least one of 
a metal film, an insulating film, and a semiconductor film which are formed in the 
production process for the active matrix driving element, below the reflection plate. 
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[Claim 2] A reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate comprising an 
active matrix driving element and a reflection plate having convex and concave on a 
surface thereof and an insulating substrate having a transparent electrode, is 
characterized in that there are a convex and concave formed by pattering at least one of 
a metal film, an insulating film, and a semiconductor film which are formed in the 
production process for the active matrix driving element, and an insulating film formed 
on the convex and concave, below the reflection plate. 

[Claim 3] A reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate having an 
active matrix driving element and a reflection plate having convex and concave on a 
surface thereof and an insulating substrate having a transparent electrode, is 
characterized in that there are convex and concave formed by patterning the insulating 
substrate, and another concave and convex formed by patterning at least one of a metal 
film, an insulating film and a semiconductor film which are formed on the convex and 
concave in the production process for the active matrix drive elements in 
correspondence to a period of the concave and convex, below the reflection plate. 

[Claim 4] A reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate having an 
active matrix driving element and a reflection plate having convex and concave on a 
surface thereof and an insulating substrate having a transparent electrode, is 
characterized in that there are convex and concave formed by patterning the insulating 
substrate, another concave and convex formed by patterning at least one of a metal 
film, an insulating film and a semiconductor film which are formed on the convex and 
concave in the production process for the active matrix drive elements in 
correspondence to a period of the concave and convex, and an insulating film formed 
on the convex and concave, below the reflection plate. 

[Claim 5] The reflection type liquid crystal display device according to one of 
claims 1, 2, 3, and 4 wherein at least one of height, period, and tilt angle of the convex 
and concave formed below the reflection plate is irregular. 

[Claim 6] The reflection type liquid crystal display device according to claim 2 or 
4 is characterized in that the insulating film formed on the convex and concave is 
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formed on the above mentioned active matrix driving element and wirings, a reflection 
plate formed on the upper portion of the above mentioned organic-based insulating 
film or inorganic-based insulating film to cover the active matrix driving element, 
functions as a pixel electrode and is electrically connected to the active matrix driving 
element through contact holes. 

[Claim 7] The reflection type liquid crystal display device according to claim 6 
wherein the position of the contact hole of respective pixel electrodes is different in 
each of pixel electrodes. 

[Claim 8] The reflection type liquid crystal display device according to any one 
of claims 1 to 7 wherein the active matrix driving element is stagger transistor. 

[Claim 9] A manufacturing method of a reflection type liquid crystal display 
device characterized by the steps of forming convex and concave in advance on a 
position where a reflection plate should be formed by forming an active matrix driving 
element on an insulating substrate and at the same time, pattering at least one of a 
metal film, an insulating film, and a semiconductor film formed by using a production 
process for the active matrix driving element, forming a reflection plate on the convex 
and concave, mating an insulating substrate on which the active matrix driving element 
and the reflection plate are formed with another insulating substrate having a 
transparent electrode, and injecting a liquid crystal therebetween. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] 

The present invention relates to a reflection type liquid crystal display device 
particularly characterized by a reflection plate. 
[0002] 
[Prior Art] 

A reflection type liquid crystal display device does not need a back light as a 
light source since a light incident from external is reflected by a reflection plate 
disposed in a liquid crystal display device, and this reflection light is used as a display 
light source. Therefore, this is considered to be more effective technique to accomplish 
low power operation, thin form and light weight in comparison with a transmission 
type liquid crystal display device. The basic structure of the present reflection type 



liquid crystal display device has liquid crystals using TN (twisted nematic) system, 
STN (super twisted nematic) system, GH (guest host) system, PDLC (high polymer 
distribution) system, or the like, an element for switching the liquid crystal (thin film 
transistor, diode) and further, a reflection plate disposed in or out of the elements. 
[0003] 

The display performance of the reflection type liquid crystal display device is 
required to display a clear and white display under the state of liquid crystal 
transmission. To attain the required display performance, it is important to control a 
reflection performance of the reflection plate, namely, the shape of convex and 
concave existing on a surface of the reflection plate, in particular, control of a tilt angle 
and the irregularity of convex and concave. 
[0004] 

The conventional reflection type liquid crystal display device adopts an active 
matrix driving method in which a thin film transistor (TFT) enabling to realize high 
definition and high image quality or diode having a metal/insulating film/metal (MIM) 
structure as a switching element, and a reflection plate is attached thereto. 
[0005] 

Fig. 35 shows an example of a specified structure of a reflection type liquid 
crystal display device. A counter substrate 1 is constituted with a counter glass 
substrate 2 and a transparent electrode 3. A lower substrate 4 is constituted with a 
reverse stagger thin film transistor 6 formed on a glass substrate 5, a polyimide film 7 
which is an interlayer insulating film formed thereon and a reflection plate 10 which 
functions as a pixel electrode. 
[0006] 

In this example, as an active matrix driving element, the reverse stagger thin film 
transistor 6 is used, and the reflection plate 10 is electrically connected to a drain 
electrode 9 of the thin film transistor 6 through a contact hole 49. 
[0007] 

A GH liquid crystal is located between the counter substrate 1 and a lower 
substrate 4 as a liquid crystal layer 11. 
[0008] 

A light 12 incident from external passing through a counter glass substrate 2, a 



transparent electrode 3, and a liquid crystal layer 11 is reflected by a reflection plate 
10 and this reflection light 13 is used as a light source of a liquid crystal display 
device. To obtain a bright liquid crystal display device, it is necessary that light 
incident from several directions is efficiently irradiated toward the front of a liquid 
crystal display device 13. Therefore, convex and concave shape 14 is provided on a 
surface of the reflection plate by forming convex and concave 18 on a surface of the 
polyimide film 7. 
[0009] 

Fig. 36 is a view illustrating production process of a conventional reflection type 
liquid crystal display device. The production processes for transistors of the liquid crystal 
display comprises (a) forming a gate electrode 15 on the upper portion of a glass 
substrate 5, (b) forming an insulating film 16, a semiconductor layer and a doping layer 
17, (c) patterning the semiconductor layer to islands, (d) then, forming a source electrode 
8 and a drain electrode 9, (e) thereafter, forming a polyimide film 7 as an insulating film 
to form convex and concave 18 in the reflection plate formation region, (f) forming a 
contact hole 49 in a polyimide film 7, and (g) forming a reflection plate 10 to form 
convex and concave 14. As the formation of the convex and concave 14, the method of 
patterning the polyimide film 7 has already been known. 
[0010] 

According to the above mentioned processes, the number of photolithography (PR) 
necessary for the production process for a TFT substrate of the conventional reflection 
type liquid crystal display device should be six. 
[0011] 

These methods are disclosed in the Japanese Patent Laid-Open No. 61-6390 , or 
Proceedings of the SID (Tohru Koizumi and Tatsuo Uchida, Proceedings of the SID, Vol. 
29, 157, 1988). 
[0012] 

[Problems to be Solved by the Invention] 

The conventional reflection type liquid crystal display element is produced by a lot 
of PR processes and a complex production process as mentioned in the Prior Art. In 
particular, with regard to the number of photolithography steps, manufacture of a 
switching element and a reflection plate needs 3 photolithography steps, respectively, so 



that the total number of photolithography steps is six. 
[0013] 

This number is determined by that a high performance switching element and a high 
performance reflection plate are required to be formed on the same insulating substrate, 
and to attain this request, the switching element and the reflection plate are formed by 
using the separate production process. As a result, it brings about the increase of the 
production cost and becomes a factor which makes unit price of the reflection type liquid 
crystal display device high. 
[0014] 

Therefore, the reflection type liquid crystal display element has an important 
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mentioned PR number and a simple process. 
[0015] 

The object of the present invention is to provide a reflection type liquid crystal 
display element having high performance active matrix driving element and a high- 
luminance reflection plate at a low cost. 
[0016] 

[Means to solve the Problem] 

According to the present invention, convex and concave is formed in advance on the 
position where a reflection plate is formed in future when an active matrix driving 
element is formed on an insulating substrate. The present invention is characterized in 
that the convex and concave is formed by using at least any one of a metal film, an 
insulating film, and a semiconductor film formed by the production process for the active 
matrix driving element. 
[0017] 

Namely, in a reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate comprising an 
active matrix driving element and a reflection plate having convex and concave on a 
surface thereof and an insulating substrate having a transparent electrode, the present 
invention is characterized in that, below the reflection plate, there is convex and concave 
formed by pattering at least one of a metal film, an insulating film, and a semiconductor 
film which are formed in the production process for the active matrix driving element. 
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[0018] 

Further, in a reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate having an active 
matrix driving element and a reflection plate having convex and concave on a surface 
thereof and an insulating substrate having a transparent electrode, the present invention is 
characterized in that, below the reflection plate, there are convex and concave formed by 
pattering at least one of a metal film, an insulating film, and a semiconductor film which 
are formed in the production process for the active matrix driving element, and an 
insulating film formed on the convex and concave. 
[0019] 

Furthermore, in a reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate having an active 
matrix driving element and a reflection plate having convex and concave on a surface 
thereof and an insulating substrate having a transparent electrode, the present invention is 
characterized in that, below the reflection plate, there are convex and concave formed by 
patterning the insulating substrate and another concave and convex formed by patterning 
at least one of a metal film, an insulating film and a semiconductor film which are formed 
on the convex and concave in the production process for the active matrix drive elements 
in correspondence to a period of the concave and convex of the insulating substrate. 
[0020] 

Furthermore, in a reflection type liquid crystal display device having the structure in 
which a liquid crystal layer is interposed between an insulating substrate having an active 
matrix driving element and a reflection plate having convex and concave on a surface 
thereof and an insulating substrate having a transparent electrode, the present invention is 
characterized in that, below the reflection plate, there are convex and concave formed by 
patterning the insulating substrate, another concave and convex formed by patterning at 
least one of a metal film, an insulating film and a semiconductor film which are formed 
on the convex and concave in the production process for the active matrix drive elements 
in correspondence to a period of the concave and convex of the insulating substrate, and 
an insulating film formed on this convex and concave. 
[0021] 

It is preferable that at least one of height, period, and tilt angle of the convex and 



concave formed under the reflection plate is irregular. 
[0022] 

The insulating film is formed on the convex and concave as well as the above 
mentioned active matrix driving element and wirings. A reflection plate is formed on the 
upper portion of the above mentioned insulating film to cover the active matrix driving 
element. Also, the reflection plate functions as a pixel electrode and electrically 
connected to the active matrix driving element through contact holes, thereby a reflection 
type liquid crystal display device is completed. 
[0023] 

The position of the contact hole of respective pixel electrodes is different in each of 
pixel electrodes. 
[0024] 

As the insulating film formed on the convex and concave, a photosensitive 
insulating film can be used. 
[0025] 

As the active matrix driving element, the conventionally known transistor, diode, or 
the like can be used. In particular, it is preferable to use a stagger structure TFT. 
[0026] 

The present invention relates to a manufacturing method of a reflection type liquid 
crystal display device characterized by the steps of forming convex and concave in 
advance on a position where a reflection plate should be formed by forming an active 
matrix driving element on an insulating substrate and at the same time, pattering at least 
one of a metal film, an insulating film, a semiconductor film formed by using a 
production process for the active matrix driving element, forming a reflection plate on the 
convex and concave, mating an insulating substrate on which the active matrix driving 
element and the reflection plate are formed with another insulating substrate having a 
transparent electrode, and injecting a liquid crystal therebetween. 
[0027] 
[Operation] 

According to the present invention, convex and concave is formed in advance in the 
position where a reflection plate should be formed in future at the same time of forming 
an active matrix driving element on an insulating substrate. Further y since the convex and 
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concave is formed by using at least one of a metal film, an insulating film, and a 
semiconductor film which are formed in the production process for the active matrix 
driving element, production processes can be omitted. 
[0028] 

The operation of the present invention will be described in detail with reference to 
drawings. 
[0029] 

In the production processes for the conventional reflection type liquid crystal 
display device shown in Fig. 36, manufacture of a thin film transistor needs 3 
photolithography steps, manufacture of a pixel electrode needs 3 photolithography steps, 
therefore the total number of photolithography steps needs six. 
[0030] 

On the other hand, according to the present invention, manufacture of a thin film 
transistor needs 3 photolithography steps, manufacture of a pixel electrode needs 1 
photolithography step, therefore the total number of photolithography steps is four. As a 
result, the number of processes can be omitted. 
[0031] 

Referring to Fig. 1, the production process for a reflection type liquid crystal display 
device will be described in detail. In Fig. 1, the same reference numerals as in Fig. 35 
and 36 denote the same member. 
[0032] 

The production process for a thin film transistor is as follows. 

(a) After forming a metal for a gate electrode on a glass substrate 5, a gate electrode 15 
and convex and concave pattern 20 which becomes a base of convex and concave formed 
on a reflection plate, are formed in accordance with photolithography steps. 

(b) A gate insulating film 16, a semiconductor film 17, a metal film for source and drain 
electrodes are formed thereon. 

(c) An etching is performed with an island on a thin film transistor portion 22, and 
convex and concave pattern 21 to form a base of a reflection plate left over. Namely, 
since the process is used for formation of convex and concave at the same time of 
forming a thin film transistor, the process can be simplified. Thereafter, (d) a source 
electrode 8 and a drain electrode 9 are formed. Consequently, a thin film transistor can 
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be completed. 
[0033] 

A reflection plate 10 is formed by covering this surface with a metal having high 
reflection efficiency to perform pattern formation, thereby the reflection type liquid 
crystal display device is completed. 
[0034] 

Next, using Fig. 2, the second operation of the present invention will be described. 
[0035] 

Fig. 2 shows a cross sectional view of the reflection type liquid crystal display 
device on which an organic insulating film or an inorganic insulating film formed below 
the reflection plate. In Fig. 2, the same reference numerals as in Fig. 1 denote the same 
member. The difference between Fig. 1 and Fig. 2 is such that an organic insulating film 
or an inorganic insulating film 30 is formed between the reflection plate 10 and the thin 
film transistor 6 or the convex and concave pattern 21 to connect the reflection plate 10 
and the drain electrode 9 through a contact hole 49. 
[0036] 

According to the present invention, (1) since the reflection plate 10 can be formed 
on a different layer with the thin film transistor 6 and the source electrode 8 and drain 
electrode 9, the area of the reflection plate can be maximum, (2) since tilt portion of 
convex and concave 30 can be smoothed, convex and concave formed on a reflection 
plate having more excellent reflection performance, and (3) the thin film transistor 6 can 
be passivated, thereby preventing deterioration of the thin film transistor due to a liquid 
crystal material. 
[0037] 

Further, an insulating film is formed on the active matrix driving element and 
wirings, a reflection plate is formed on the upper portion of the organic insulating film or 
the inorganic insulating film to cover the active matrix driving element. The reflection 
plate also functions as a pixel electrode, thereby (1) the reflection plate forms on a 
different layer with a thin film transistor and a wiring to make the area of the reflection 
plate maximum, and almost incident light irradiated in the liquid crystal display device 
can be utilized as a reflection light and (2) the reflection plate can be utilized as a pixel 
electrode, so that it is not necessary to form a new pixel electrode and the number of 
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processes can be reduced. 
[0038] 

Referring to Fig. 3, operation will be described in the case of patterning an 
insulating substrate. 
[0039] 

Fig. 3 shows a cross section of a reflection type liquid crystal display device in the 
case of forming convex and concave by patterning an insulating substrate. In Fig. 3, the 
same reference numerals as in Fig. 1 denote the same member. The difference between 
Fig. 1 and Fig. 3 is such that convex and concave 40 is provided by patterning an 
insulating substrate 5 in the same period as that of the above mentioned convex and 
concave pattern 21. 
[0040] 

According to this, the convex and concave 40 (height "y" of convex and concave) 
obtained by etching of the insulating substrate 5 and convex and concave 21 (height "x" 
of convex and concave) formed thereon at the same time of forming a thin film transistor 
are used as convex and concave 41 of the reflection plate 10, thereby the height of convex 
and concave is not limited with film thickness x of a film formed at the time of producing 
a thin film transistor. Therefore, by changing the height "y" of convex and concave of 
the insulating substrate, convex and concave can be manufactured at a desired height "x + 
y". As a result, scattering performance of the reflection plate having the above mentioned 
convex and concave is improved. 
[0041] 

When height, period, and shape of convex and concave of convex and concave 
structure formed on a surface of the reflection plate have periodic structure, interference 
of the reflection light is generated and the reflection plate has color. However, by making 
at least one of height , period, and shape of convex and concave irregular, color of the 
reflection plate is lost and the display performance of the liquid crystal display device is 
improved. 
[0042] 

Fig. 4 shows a reflection performance in the case that convex and concave of the 
reflection plate has a periodic structure. Fig. 5 shows a reflection performance in the case 
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that convex and concave of the reflection plate has an irregular structure which satisfies 
the condition of the present invention. Also, Fig. 6 shows a constitutional view of 
evaluate system of reflection performance. In the figure, reference numeral 61 shows a 
reflection plate, 62 shows a light source, and 63 shows light detecting element. The 
reflection rate of the reflection plate 61 is measured by changing angle of incidence 6 
from a light source 62. 
[0043] 

With respect to the performance of the reflection plate having convex and concave 
with periodic structure as shown in Fig. 4, since interference is generated, the reflection 
performance is constituted with a lot of interference peaks. Then, the reflection plate has 
color under white lamp. Instead of this, in the present invention, the reflection plate 
having irregular convex and concave is utilized, thereby peak showing interference 
phenomenon is lost and performance illustrates continuous reflection intensity with 
respect to the incident light angle, so that the coloring of the reflection plate is not 
observed to produce a good reflection plate according to the reflection performance 
shown in Fig. 5. 
[0044] 

The operation that the position of contact holes is irregularly arranged in respective 
pixels to electrically connect a reflection plate with a thin film transistor, will be 
described. 
[0045] 

Fig. 7(a) shows a plain view when the position of contact holes is periodic, and Fig. 
7(b) shows a plain view when the position of contact holes is irregular. In Fig. 7, the 
same reference numerals as in Fig. 2 denote the same member. Reference numeral 71 
shows a source signal line, and 72 shows a gate signal line. 
[0046] 

In Fig. 7(a), since a contact hole 49 having display pixel size is periodically 
arranged, a flat portion of a hole portion is observed at time of panel display. 
[0047] 

On the other hand, in Fig. 7(b) showing the present invention, the position of the 
contact hole 49 is changed in respective pixel regions, thereby a concave portion of the 
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contact hole portion becomes one of irregular concave and convex structure on a surface 
of the reflection plate and the hole portion is not observed. Consequently, fine reflection 
performance is attained. 
[0048] 

Fig. 8 shows an example in which a stagger thin film transistor is adopted as an 
active matrix driving element. In Fig. 8, (a) to form a source electrode 8, a drain 
electrode 9 and a convex and concave pattern 20 at the first photolithography step, (b) to 
form continuously a doping layer and a semiconductor layer 17, a gate insulating film 16 
and a meal electrode layer, (c) to define island of a gate electrode 15 and a TFT element 
portion and forming a convex and concave 21 at the same time at the second 
photolithography step, and thereafter, (d) to form a reflection plate 10 at the third 
photolithography step. 
[0049] 

Instead of this, when a reverse stagger thin film transistor is utilized, as shown in 
Fig. 1, the reflection plate 10 is formed at the fourth photolithography step. Therefore, by 
adopting a stagger thin film transistor, the number of photolithography steps can be 
omitted by 1 in comparison with the case of using a reverse stagger thin film transistor. 
[0050] 

[Embodiment] 

Embodiments of the present invention will be described as follows. 
[0051] 

(Embodiment 1) 

Fig. 1 shows a production process for a reflection type liquid crystal display device 
which is used in embodiment of the present invention. As a switching element in the 
present reflection type liquid crystal display device, a reverse stagger thin film transistor 
is adopted. As the production processes, on a glass substrate, 

(a) Cr metal having 50nm is formed by sputtering and a gate electrode 15 and a convex 
and concave pattern 20 are formed by photolithography (The first photolithography 
step), 

(b) a gate insulating film 16, a semiconductor layer 17 and doping layer are continuously 
formed by plasma CVD. At this time, a silicon oxide film having 30Onm and a silicon 
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nitride film having lOOnm are formed on the gate insulating film 16, an amorphous 
silicon layer having lOOnm is formed on the semiconductor layer 17, and, an amorphous 
silicon (n + a-Si) layer having lOOnm which becomes N-type by introducing phosphorus 
atom is formed on the doping layer. Thereafter, Cr metal having 50nm is formed by 
sputtering, 

(c) an island 22 at TFT element portion and a convex and concave pattern 21 are formed, 
(The second photolithography step) 

(d) a source electrode 8 and a drain electrode 9 are formed, (The third photolithography 
step) and 

(e) aluminum having 300nm is formed by sputtering to form a reflection plate 10. (The 
fourth photolithography step) 

In the present embodiment, the convex and concave pattern 21 formed on a surface of the 
reflection plate and island of the TFT element portion 22 are performed in the same 
stage, thereby simplification of process can be attained. 
[0052] 

It should be noted that plasma CVD condition of a silicon oxide film, a silicon 
nitride film, an amorphous silicon film, and an N-type amorphous silicon film which are 
used in the present embodiment is set as follows. In the case of using a silicon oxide 
film, silane and oxygen gas are used as reaction gas and gas flow rate (silane/oxygen) is 
set to be about 0.1 to 0.5. Also, a film formation temperature of 20O to 300°C, pressure 
of 1 Torr, and plasma power of 200W are used. In the case of using a silicon nitride film, 
silane and ammonium gas are used as reaction gas and gas flow rate (silane/ammonium) 
is set to be about 0.1 to 0.8. Also, a film formation temperature of 250°C, pressure of 1 
Torr, and plasma power of 200W are used. In the case of using an arnourphous silicon 
film, silane and hydrogen gas are used as reaction gas and gas flow rate (silane/hydrogen) 
is set to be about 0.5 to 2. Also, a film formation temperature of 200 to 250°C, pressure 
of 1 Torr, and plasma power of 50W are used. In the case of using an N-type 
arnourphous silicon film, silane and phosphine are used as reaction gas and gas flow rate 
(silane/phosphine) is set to be about 1 to 2. Also, a film formation temperature of 200 to 
250°C, pressure of 1 Torr, and plasma power of 50W are used. 
[0053] 
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In the case of using Cr, to form an island 22 of a TFT element portion and a convex 
and concave pattern 21, wet etching is employed, and to form a silicon oxide film, a 
silicon nitride film, and an amorphous silicon film, dry etching is employed. Mixed 
solution between perchloric acid and cerium ammonium nitrate (II) is used for etching of 
the Cr. Also, fluoride and oxygen gas are used as etching gas for etching of the silicon 
oxide film and the silicon nitride film and reflection pressure of 5 to 300mTorr, and 
power of 100 to 300W are used. Further, the amorphous silicon layer is etched by using 
chlorine and hydrogen gas, reaction pressure of 5 to 300mTorr, and power of 50 to 
200W. 
[0054] 

According to the present embodiment, the total number of photolithography steps is 
four, which is smaller than the total number of conventional photolithography steps of 
six. At this time, a lamination film consisting of chromium/silicon oxide film/ silicon 
nitride film/ amorphous silicon film/ n-type amorphous silicon film/ chromium as views 
from below is used as convex and concave. Therefore, the height of the convex and 
concave is determined by the film thickness of the lamination film. According to the 
present embodiment, the height is about 700nm, however it is not limited to the height. 
The height of convex and concave can be freely set by varying the film thicknesses of a 
metal electrode, an insulating layer, and a semiconductor layer. 
[0055] 

Moreover, flat shape and the position of the convex and concave pattern 21 formed 
in the step (c) are at random. 
[0056] 

Further, the sidewalls of convex and concave can be tapered by varying the resist 
formation conditions for masking the shape and the exposure conditions at time of 
forming the convex and concave. Fig. 9 shows a cross sectional view of a lower substrate 
for a reflection plate liquid crystal display device (a) in the case that tilt angle of the 
sidewalls of convex and concave is vertical and (b) in the case that tilt angle of the 
sidewalls of convex and concave are tapered. In Fig. 9, the same reference numerals as in 
Fig. 1 denote the same member. In Fig. 9(a), the sidewalls of convex and concave are 
vertical, on the other hand, in Fig. 9(b), tapering portions 92 are formed, therefore it is 
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easy to form the reflection plate 10. 
[0057] 

The tilt angle 93 of the convex and concave in accordance with the present 
embodiment is set to between 5 to 15 degrees. The aperture ratio of the reflection pixel 
electrode plate is set to 70 to 80%. 
[0058] 

Fig. 10 shows a cross sectional structure of a reflection type liquid crystal display 
device manufactured in accordance with the present embodiment. In Fig. 10, the same 
reference numerals as in Fig. 35 denote the same member. A lower substrate 4 formed as 
mentioned above and a counter substrate 1 having a transparent electrode 3 made of ITO 
are laminated with each other in order that their faces are opposed to each other. 
Orientation treatment is performed on the reflection platelO of the lower substrate 4 and 
the surface of the transparent electrode 3 of the counter substrate 1. Then, an epoxy-based 
adhesive 101 is applied to the peripheries of the panel via spacers such as plastic particles 
or the like to mate both substrates Thereafter, a GH type liquid crystal is injected to form 
a liquid crystal layer 11, thereby a liquid crystal display device is produced. 
[0059] 

A monochrome reflection type panel that was bright enough for practical 
applications and produced white comparable to newspaper was accomplish at low cost. 
Further, RGB color filters are arranged on the side of the counter substrate, thereby a 
blight reflection type color panel is realized at low cost. 
[0060] 

[Embodiment 2] 

Fig. 11 shows a production process for a reflection type liquid crystal display device 
used in Fig. 2. According to the present embodiment, an insulating layer is provided 
between the reflection plate of the reflection type liquid crystal display element in 
Embodiment 1 and convex and concave. In this embodiment, as an active matrix driving 
element, a reverse stagger thin film transistors are employed in the same way as in the 
Embodiment 1. 
[0061] 

Since the step is the same up to step (d) of Embodiment 1, description of the 
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fabrication step will be omitted, however step (e) and the following steps are described 
next. 

(e) An insulating film 30 and contact holes 49 are formed. (The fourth 
photolithography step) 

(f) Aluminum is sputtered to 300nm to form a reflection plate 10. (The fifth 
photolithography step) 

[0062] 

In the present embodiment, an organic series insulating film 30 which is an 
interlayer insulating film, is formed between the convex and concave 21 and TFT element 
portions 22 and the reflection plate 10. As the organic series insulating film, a 
photosensitive polyimide film, RN-901 produced by NISSAN CHEMICAL 
INDUSTRIES, LTD. is used. As a formation condition, RN-901 is spin-coated at 
300rpm for 5 seconds and at 2800 rpm for 20 seconds, and pre-baking is performed at 
80°C for 10 minutes. Thereafter, the material is exposed using an ultrahigh-pressure 
mercury lamp. The material is patterned using a developing solution NMD-3 (2.38% 
TMA aqueous solution produced by Tokyo Ohka Kogyo Co. Ltd.) Finally, a postbake 
treatment is performed at 250°C for lOOminutes. 
[0063] 

In the present embodiment, the total number of photolithography steps is five, which 
is less than the total number of conventional photolithography steps of six. 
[0064] 

The upper portion of the above mentioned lower substrate 4 is coated with the 
organic insulating film 30 having a thickness of l\im, thereby the convex and concave tilt 
angle is smoothed. The reflection characteristics of the reflection plate where the organic 
insulating film is inserted between the reflection plate and the convex and concave are 
shown in Fig. 12. The reflection characteristics of the reflection plate where the organic 
insulating film is not inserted are shown in Fig. 13. The same system as shown in Fig. 6 
is used to evaluate the reflection performance. With respect to the reflection performance 
where the organic insulating film 30 is not present, the reflection strength in the normal 
reflection direction is high, and the reflection strength depends heavily on the light 
incident angle. On the other hand, with respect to the performance of the reflection plate 
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obtained in accordance with the present embodiment, higher reflection strength are 
obtained in a wider range of viewing angles. Where this reflection plate is applied to a 
reflection type liquid crystal display, brighter display performance can be obtained. 
[0065] 

The average tilt angle of the convex and concave formed on a surface of a reflection 
plate used in the present embodiment is set to 10 degrees. The average tilt angle of the 
convex and concave can be varied by adjusting the application conditions of the organic 
insulating film 30, for example, the thickness of the film formed by application, the 
baking temperature, the positions of the convex and concave, and their sizes. 
Consequently, a reflection plate having reflection performance complying with the object 
can be offered. 
[0066] 

It is to be noted that the flat surface shape and positions of the convex and concave 
formed in the above mentioned (c) are at random. 
[0067] 

Further, since the reflection plate 10 is placed in the top layer of the lower substrate, 
the area of the reflection plate can be increased to a maximum. As a result, the aperture 
ratio is 80 % to 90%. In this way, a high-brightness reflection plate can be accomplished. 
[0068] 

Then, in the same way as in Embodiment 1 described above, the lower substrate and 
a counter substrate are mated each other such that their faces are placed opposite to each 
other, and subsequently, a GH liquid crystal is injected to form a liquid crystal layer. In 
this manner, a liquid crystal display is fabricated. 
[0069] 

Consequently, a monochrome reflection type panel that is bright enough for 
practical applications and can display white comparable to newspaper can be realized at 
low cost by placing RGB color filters on the side of the counter substrate. 
[0070] 

In the present embodiment, a positive photosensitive organic insulating film is used 
as an interlayer insulating film between the TFT element portions or the convex and 
concave portions and the reflective plate. The invention is not limited to this structure. 
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Where PHOTONEECE UR3800 manufactured by Toray Industries, Inc. is used as a 
negative photosensitive organic film or where HM-5001 manufactured by NISSAN 
CHEMICAL INDUSTRIES, LTD. is used as a photosensitive inorganic film, similar 
advantages can be expected. Furthermore, even if an organic film showing no 
photosensitivity (such as RN-812 manufactured by NISSAN CHEMICAL INDUSTRIES, 
LTD.) or an inorganic film showing no photosensitivity (such as NT-L6008 manufactured 
by NISSAN CHEMICAL INDUSTRIES, LTD.) is used, a reflective liquid crystal display 
similar to the present embodiment can be obtained, though a resist application step, a 
development step, and a peeling step are added. 
[0071] 

[Embodiment 3] 

A fabrication sequence for a reflective liquid crystal display used in an embodiment 
of the present invention is illustrated in Fig. 14. In the present embodiment, the insulating 
substrate is ground to form a convex and concave on the underside of the convex and 
concave of the reflective liquid crystal display in Embodiment 1 described above, 
whereby the height of the convex and concave is set at will. 
[0072] 

In this embodiment, the fabrication sequence is similar to the fabrication sequence 
for Embodiment 1 except for step (d) and so description of the sequence is omitted. The 
fabrication sequence is carried out similarly to Embodiment 1 up to step (c). In (d) and 
(c), to define TFT element islands and form convex and concave, Cr/silicon oxide 
film/silicon nitride film/amorphous silicon film/n-type amorphous silicon film/Cr is 
etched, and then the underlying glass substrate 5 is etched continuously. The glass 
substrate is etched to 1 urn using 50% aqueous hydrofluoric acid (HF) solution. As a 
result, the convex and concave of the lower glass substrate and the convex and concave 
of the upper substrate are combined into a convex and concave 141 having a maximum 
height of 1.7\xm. 
[0073] 

Then, source electrode 8, drain electrode 9, and reflective plate 10 are fabricated 
similarly to the steps (d) and (e) of Embodiment 1. 
[0074] 
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In the present embodiment, the height of the convex and concave 141 can be 
increased independent of the film thickness of the TFT elements, by etching the glass 
substrate 5, too. Accordingly, the film thickness can be set to a value that is best suited 
for high-performance TFTs. Furthermore, height of the convex and concave that is 
necessary to secure good reflecting performance can be obtained. 
[0075] 

Consequently, a monochrome reflection type panel that is bright enough for 
practical applications and can display white comparable to newspaper can be realized at 
low cost by placing RGB color filters on the side of the counter substrate. 
[0076] 

[Embodiment 4] 

Fig. 15 shows a cross sectional structure of a TFT substrate of a reflection type 
liquid crystal display device manufactured in accordance with embodiment 4. In the 
present embodiment, on the glass substrate 5 which is etched in the embodiment 3, an 
insulating layer to form convex and concave in advance is formed and ground, thereby 
providing underside convex and concave. 
[0077] 

According to the production process, a silicon oxide film 151 which is a film for 
forming convex and concave in advance, is formed on a glass substrate 5 at a thickness of 
2\xm by CVD method. As a plasma CVD condition, silane of lOsccm and oxygen of 80 
seem are provided as a material gas, a film formation temperature at 350°C, and a 
reaction pressure of 1 Torr are set. Thereafter, steps (a) to (e) are conducted in the same 
way as that in the embodiment 3. However, in the step (d), the glass substrate is not 
etched, but a silicon oxide film which is the convex and concave formation layer is 
etched by l\xm. In the present embodiment, dry etching is used. As a condition, carbon 
tetrafluoride of lOOsccm, oxygen of 20sccm, power of 200 W, and pressure of lOOmTorr 
are set. 
[0078] 

In the present embodiment, the process number of convex and concave formation is 
increased, however, etching time can be shortened in comparison with the formation of 
convex and concave by etching of the glass substrate. Also, tilt angle of an edge portion 
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152 of the convex and concave can be freely controlled. Therefore, objective reflection 
property can be easily obtained. As a result, high-performance reflection type liquid 
crystal display device is provided. 
[0079] 

Note that as the convex and concave formation layer 151, a silicon oxide film is 
used, however, the present embodiment is not limited thereto. The same effect can be 
expected when a silicon nitride film, a polyimide film, or the like is used. Further, if a 
photosensitive organic film or inorganic film described in the Embodiment 1 is used for 
the convex and concave formation layer, etching process can be more easily performed. 
[0080] 

[Embodiment 5] 

Fig. 16 shows a cross sectional view of the reflection type liquid crystal display 
device used in Embodiment 5. According to embodiment 5, an insulating layer is 
provided between a reflection plate and a convex and concave in addition to the 
embodiment 3. 
[0081] 

An organic-based insulating film 30 which is an interlayer insulating film, is formed 
between the convex and concave 153 and TFT element portions 6 and the reflection plate 
10. As the organic -based insulating film, a photosensitive polyimide film, RN-901 
produced by NISSAN CHEMICAL INDUSTRIES, LTD. is used. The formation 
condition of the embodiment 5 is the same as that of Embodiment 2. 
[0082] 

As a result, maximum height of convex and concave is determined by the total of 
height of the convex and concave formed on the base glass substrate and height of the 
convex and concave made from Cr, a gate insulating film, a semiconductor layer, and a 
lamination film of a doping layer and Cr which are formed on the convex and concave 
on the base glass substrate. The height of the convex and concave on the reflection plate 
can be increased independent of the film thickness of the TFT elements. Further, the 
upper portion of the convex and concave is covered with an organic-based insulating film 
30 at a thickness of 1 y.m, thereby tilt angle of the convex and concave can be smoothed. 
[0083] 
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As a result, with respect to the performance of the reflection plate obtained in 
accordance with the present embodiment, higher reflection strength are obtained in a 
wider range of viewing angles. Where this reflection plate is applied to a reflection type 
liquid crystal display device, a monochrome reflection type panel that is bright enough 
for practical applications and can display white comparable to newspaper can be realized 
at low cost by placing RGB color filters on the side of the counter substrate. 
[0084] 

Note that, in the present embodiment, a positive photosensitive type organic-based 
insulating film is used as an interlayer insulating film between the TFT element portions 
or the convex and concave portions and the reflective pixel electrode plate. The 
invention is not limited to this structure. Where PHOTONEECE UR3800 manufactured 
by Toray Industries, Inc. is used as a negative photosensitive organic film or where HM- 
5001 manufactured by NISSAN CHEMICAL INDUSTRIES, LTD. is used as a 
photosensitive inorganic film, similar advantages can be expected. Furthermore, even if 
an organic film showing no photosensitivity (such as RN-812 manufactured by NISSAN 
CHEMICAL INDUSTRIES, LTD.) or an inorganic film showing no photosensitivity 
(such as NT-L6008 manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) is 
used, a reflective type liquid crystal display similar to the present embodiment can be 
obtained, though a resist application step, a development step, and a peeling step are 
added. 
[0085] 

In the present embodiment, underside convex and concave is formed by grinding the 
glass substrate, however, when a convex and concave formation layer made of an 
organic-based or an inorganic-based insulating film is provided on the upper portion of 
the glass substrate and ground to form underside convex and concave as described in the 
embodiment 4, the same effect can be obtained. 
[0086] 

[Embodiment 6] 

Fig. 8 shows a production process for a reflection type liquid crystal display device 
used in Embodiment 6. In the present embodiment, instead of a reverse stagger thin film 
transistor which is an active matrix driving element of the reflection type liquid crystal 
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display device described above in the Embodiment 1, a stagger thin film transistor is 
adopted. As a result, bright reflection type liquid crystal display device is provided with 
further smaller process numbers than that of the Embodiment 1. 
[0087] 

A production process for a reflection type liquid crystal display device which is 
used in the present embodiment will be described. 

(a) Cr metal having 50nm is formed on a glass substrate 5 by sputtering to form a source 
electrode 8, a drain electrode 9, and a signal line by the Cr metal (The first 
photolithography step), 

(b) a doping layer, a semiconductor layer 17, and a gate insulating film 16 are 
continuously formed by plasma CVD. At this time, an amorphous silicon (n + a-Si) layer 
having lOOnm which becomes N-type by introducing phosphorus atom is formed on the 
doping layer, an amorphous silicon layer having lOOnm is formed on the semiconductor 
layer, and a silicon oxide film having 300nm and a silicon nitride film having lOOnm are 
formed on a gate insulating film, 

(c) Cr metal having 50nm is formed by sputtering, and a gate electrode 15, an island at 
TFT element portion 6 and a convex and concave 21 are formed (The second 
photolithography step), and 

(d) aluminum having 300nm is formed by sputtering to form a reflection plate 10 (The 
third photolithography step). 

[0088] 

In the present embodiment, a film formation condition of a silicon oxide film, a 
silicon nitride film, an amorphous silicon film, and an N-type amorphous silicon film 
which are formed by plasma CVD is the same as that in Embodiment 1. Further, an 
etching method and the etching condition of chromium, a silicon oxide film, a silicon 
nitride film, an amorphous silicon film, and an n-type amorphous silicon film for 
formation of the island 6 at TFT element and the convex and concave 21 are the same as 
those of embodiment 1. 
[0089] 

According to the present embodiment, convex and concave formed on a surface of 
the reflection plate is formed at the same time of forming the TFT element portion 
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mentioned above in the step (c), thereby the process can be simplified. In particular, as an 
active matrix driving element, the stagger thin film transistor 6 is used, the number of PR 
process can be further reduced in comparison with the above described reverse stagger 
TFT. The total number of photolithography steps needs three in the present embodiment. 
In other words, the number has been reduced to half of the conventional number of six. 
At this time, a lamination film consisting of chromium/silicon oxide film/ silicon nitride 
film/ amorphous silicon film/ n-type amorphous silicon film/ chromium as views from 
below is used as the convex and concave. Therefore, the height of the convex and 
concave is determined by the film thickness of the lamination film, and the height is 
about 700nm. 
[0090] 

Note that flat shape and the position of the convex and concave formed in the step 
(c) are at random. 
[0091] 

Further, the sidewalls of convex and concave can be tapered by varying the resist 
layer formation conditions for masking the shape and the exposure conditions at time of 
forming the convex and concave. The tilt angle of the convex and concave in accordance 
with the present embodiment is set to between 5 to 15 degrees. The aperture ratio of the 
reflection plate is set to 70 to 80%. 
[0092] 

A lower substrate formed as mentioned above and a counter substrate 1 having a 
transparent electrode made of ITO are laminated with each other in order that their faces 
are opposed to each other. Orientation treatment is performed on the surfaces of the 
reflection plate of the lower substrate and the transparent electrode of the counter 
substrate. Then, an epoxy-based adhesive is applied to the peripheries of the panel via 
spacers such as plastic particles or the like, to mate both substrates Thereafter, a GH type 
liquid crystal is injected to form a liquid crystal layer, thereby a liquid crystal display 
device is produced. A monochrome reflection type panel that was bright enough for 
practical applications and produced white comparable to newspaper >vas accomplish at 
low cost. Further, RGB color filters are arranged on the side of the counter substrate, 
thereby a blight reflection type color panel is realized at low cost. 
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[0093] 

Note that the height of the convex and concave according to the present embodiment 
is about 700nm, however the invention is not limited thereto. The height of convex and 
concave can be freely set by varying the film thicknesses of a metal electrode, an 
insulating layer, and a semiconductor layer. 
[0094] 

[Embodiment 7] 

Fig. 17 shows a production process for a reflection type liquid crystal display device 
used in Embodiment 7 of the present invention. In the present invention, instead of a 
reverse stagger thin film transistor which is a switching element for driving an active 
matrix of the reflection type liquid crystal display device described in the Embodiment 2, 
a stagger thin film transistor is adopted. Namely, an insulating layer is newly provided 
between the reflection plate and the convex and concave in the reflection type liquid 
crystal display device according to the embodiment 6. 
[0095] 

Since the production process for a reflection type liquid crystal display device of the 
present embodiment is the same up to step (d) of the Embodiment 6. 
[0096] 

The production process up to step (c) of the present embodiment is the same as that 
of embodiment 6. 

(d) An insulating film 30 and contact holes 49 are formed. (The third 
photolithography step) 

(e) Aluminum is sputtered to 300nm to form a reflection plate 10. (The fourth 
photolithography step) 

[0097] 

In the present embodiment, a film formation condition of a silicon oxide film, a 
silicon nitride film, an amorphous silicon film, and an n-type amorphous silicon film 
which are formed by plasma CVD is the same as that in Embodiment 1. Further, an 
etching method and the etching condition of chromium, a silicon oxide film, a silicon 
nitride film, an amorphous silicon film, and an n-type amorphous silicon film for 
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formation of TFT element island 5007-8 and the convex and concave 21 are the same as 

those of embodiment 1. 

[0098] 

In the present embodiment, convex and concave formed on a surface of the 
reflection plate is formed at the same time of forming the TFT element portion mentioned 
in the step (c) in the same way as in the embodiment 6, and the stagger TFT is used as an 
active matrix driving element, thereby the number of PR process can be further reduced 
in comparison with the reverse stagger TFT described in Embodiment 2. 
[0099] 

As the organic-based insulating film formed on the convex and concave 21, a 
photosensitive polyimide film, RN-901 produced by NISSAN CHEMICAL 
INDUSTRIES, LTD. is used. The formation condition is the same as that of Embodiment 
2. The upper portion of the above mentioned convex and concave 21 is coated with the 
organic-based insulating film 30 having a thickness of lptm, thereby the convex and 
concave tilt angle is smoothed. As a result, in the same way as the reflection plate 
obtained in the Embodiment 2, the reflection plate having higher reflection strength are 
obtained in a wider range of viewing angles in the case of the present embodiment. 
[0100] 

Note that the number of photolithography steps in the embodiment 7 is increased by 
one in comparison with the total number of photolithography steps which needs three in 
the embodiment 6. In other words, the total number of photolithography steps is four, 
which is smaller than that of conventional photolithography steps of six. The reflection 
type liquid crystal display device can be produced with the number of steps. 
[0101] 

The average tilt angle of the convex and concave formed on a surface of the 
reflection plate used in the present embodiment, is 10 degree. 
[0102] 

Note that flat shape and the position of the convex and concave formed in the above 
mentioned step (c) are at random. 
[0103] 
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Further, since the reflection plate 10 is placed in the top layer of the lower substrate, 
the area of the reflection plate can be increased to a maximum. As a result, the aperture 
ratio is 80 % to 90%. In this way, a high-brightness reflection plate can be accomplished. 
[0104] 

Thereafter, in the same manner as that of the embodiment 6 mentioned above, the 
liquid crystal display device is manufactured and the same effect can be obtained. 
[0105] 

Note that, in the present embodiment, a positive photosensitive type organic-based 
insulating film is used as an interlayer insulating film between the TFT element portions 
or the convex and concave portions and the reflective pixel electrode plate. In the case of 
using an organic base insulating film having no photosensitivity as an interlayer 
insulating film, the same effect can be expected. However, there is wide difference in the 
process number between the case of having photosensitivity and the case of having no 
photosensitivity. In Fig. 18, the process drawings are shown in the case of using a 
photosensitive film and in the case of using a polyimide film having no photosensitivity. 
When a photosensitive insulating film is used, there are only three steps such as (a) film 
deposition, (b) light exposure, and (c) etching. On the other hand, when an insulating film 
having no photosensitivity is used, 6 steps such as (a) insulating film deposition, (e) resist 
coating, (f) light exposure, (g) development, (h) etching and (i) resist peeling are required 
to perform usual resist processing treatment. Therefore, for the simplicity of the process, 
it is effective to use a photosensitive insulating film. 
[0106] 

As another photosensitive film, if PHOTONEECE UR3800 manufactured by Toray 
Industries, Inc. is used as a negative photosensitive organic film, or if HM-5001 
manufactured by NISSAN CHEMICAL INDUSTRIES, LTD. is used as a photosensitive 
inorganic film, which is described in the embodiment 2, similar advantages can be 
expected. 
[0107] 

[Embodiment 8] 

Fig. 19 shows a production process for a reflection type liquid crystal display device 
used in Embodiment of the present invention. In the present embodiment, instead of a 
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reverse stagger thin film transistor which is a switching element for driving an active 
matrix of the reflection type liquid crystal display device described in the Embodiment 3, 
a stagger thin film transistor is adopted. 
[0108] 

A production process for a stagger thin film transistor is the same as that in 
Embodiment 6. 

(a) Cr metal having 50nm is formed on a glass substrate 5 by sputtering to form a source 
electrode 8, a drain electrode 9, and a signal line by the Cr metal. (The first 
photolithography step) 

(b) A doping layer ? a semiconductor layer 17, and a gate insulating film 16 are 
continuously formed by plasma CVD. At this time, an amorphous silicon (n + a-Si) layer 
having lOOnm which becomes N-type by introducing phosphorus atom is formed on the 
doping layer, an amorphous silicon layer having lOOnm is formed on the semiconductor 
layer, and a silicon oxide film having 300nm and a silicon nitride film having lOOnm are 
formed on a gate insulating film. 

(c) Cr metal having 50nm is formed by sputtering, and a gate electrode 15, an island at 
TFT element portion 6 and a convex and concave 21 are formed. (The second 
photolithography step) 

[0109] 

The etching step of the glass substrate 5 and the following steps are performed in 
the same way as that in Embodiment 3. 

(d) In the step (c), to define TFT element islands and form convex and concave, 
Cr/silicon oxide film/silicon nitride film/amorphous silicon film/n-type amorphous silicon 
film/Cr is etched, and then the underlying glass substrate is etched continuously. The 
glass substrate is etched to ljxm using 50% aqueous hydrofluoric acid (HF) solution. As a 
result, the convex and concave of the lower glass substrate and the convex and concave of 
the upper substrate are combined into a convex and concave having a maximum height of 
1.7nm. 

(e) Aluminum is sputtered to 300nm to form a reflection plate 10. (The third 
photolithography step) 

[0110] 
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Thereafter, the reflection type liquid crystal display device is manufactured by using 
the same production process as described in the embodiment 6. 
[0111] 

In the present embodiment, the height of the convex and concave 153 can be 
increased independent of the film thickness of the TFT elements, by etching the glass 
substrate 5, too. Accordingly, without increasing the PR number, the film thickness can 
be set to a value that is best suited for high-performance TFTs. Furthermore, height of 
the convex and concave that is necessary to secure good reflecting performance can be 
obtained. 
[0112] 

As a result, a monochrome reflection type panel that was bright enough for practical 
applications and produced white comparable to newspaper was accomplish at low cost. 
Further, RGB color filters are arranged on the side of the counter substrate, thereby a 
blight reflection type color panel is realized at low cost. 
[0113] 

Note that the first convex and concave structure is obtained by etching the glass 
substrate in Embodiment 8. The same effect can be expected when an inorganic film such 
as a silicon oxide film, a silicon nitride film, or the like, or an organic film such as a 
polyimide film or the like is formed on a glass substrate, and etching is performed thereon 
to form the first convex and concave structure. 
[0114] 

[Embodiment 9] 

Fig. 20 shows a production process for a reflection type liquid crystal display device 
used in the embodiment of the present invention. In the present invention, instead of a 
reverse stagger thin film transistor which is a switching element for driving an active 
matrix of the reflection type liquid crystal display device described in the Embodiment 5, 
a stagger thin film transistor is adopted. 
[0115] 

A production process for a stagger thin film transistor is the same as that in 
Embodiment 6 and an insulating film is formed between the reflection plate and the 
convex and concave in the same manner as in the Embodiment 5. 
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[0116] 

Note that the first convex and concave structure is obtained by etching the glass 
substrate in the Embodiment 9. The same effect can be expected when an inorganic film 
such as a silicon oxide film, a silicon nitride film, or the like, or an organic film such as a 
polyimide film or the like, is formed on a glass substrate, and etching is performed 
thereon to form the first convex and concave structure. 
[0117] 

[Embodiment 10] 

According to the present embodiment, contact holes of the reflection type liquid 
crystal display deice manufactured in the same way as those in the Embodiments 2 to 5 
and 7 to 10 are differently arranged in respective pixels, thereby concave portion of the 
contact hole portions is made one of irregular convex and concave structure formed on a 
surface of the reflection plate. Consequently, a bright reflection type liquid crystal display 
device is provided. 
[0118] 

In the present embodiment, on the upper portion of the convex and concave, a 
photosensitive polyimide film (RN-902 produced by NISSAN CHEMICAL 
INDUSTRIES, LTD.) is formed on an active matrix driving element and a wiring and the 
reflection plate is formed to cover the active matrix driving element. The reflection plate 
has a function of a pixel electrode and is electrically connected to the active matrix 
driving element through contact holes. 
[0119] 

The mask pattern used for formation of the contact holes is arranged at the different 
position in respective pixels. By using this mask, the photosensitive polyimide film is 
exposed to light and developed to form a contact hole portion. By doing this, the position 
of contact holes which are located under the reflection plate for electrically connecting 
the reflection plate and the active matrix driving element through a polyimide film, is 
irregularly arranged in every pixel. Note that in the present embodiment square pattern 
having a side of lO^m is adopted as a contact shape, however, the present invention is 
not limited thereto. 
[0120] 
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Fig. 7(a) shows a plain view when the position of contact holes is periodic, and Fig. 
7(b) shows a plain view when the position of contact holes is irregular. In Fig. 7(a), since 
a contact hole portion 49 having display pixel size is periodically arranged, a flat portion 
of the hole portion is observed at time of panel display. On the other hand, in Fig. 7(b) 
showing the present invention, the position of the contact hole 49 is changed in respective 
pixel regions, thereby a concave portion of the contact hole portion becomes one of 
irregular concave and convex structure on a surface of the reflection plate and the hole 
portion is not observed. Consequently, fine performance of the reflection plate is 
attained. 
[0121] 

[Embodiment 11] 

The present embodiment shows fabrication of a parallel capacitance with a liquid 
crystal to keep a writing apply voltage from a data line of the reflection type liquid crystal 
display device in which a reverse stagger thin film transistor is used as an active matrix 
driving element described in Embodiment 2, to next writing. Fig. 21 shows a cross 
section view in the case of having a storage capacitance line and a gate storage line of the 
reflection type liquid crystal display device manufactured in the present embodiment. 
[0122] 

According to the present embodiment, Cr patter is formed for the gate electrode 15 
and the convex and concave 21 as described in the production process (a) of the 
embodiment 2, and at the same time, Cr pattern 211 for a storage capacitance line and a 
gate storage line is formed. The production process is same as that of Embodiment 2 
other than the above mentioned formation. Therefore, a storage capacitance C can be 
provided between the reflection plate 10 and a storage capacitance line or a gate storage 
line 211 via an insulating film 30. 
[0123] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above 
storage capacitance and gate storage can be formed with same production process of the 
active matrix driving element and the convex and concave by changing a mask used in the 
production process (a) of the Embodiment 2. 
[0124] 
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Further, not to put the optimum convex and concave structure on a surface of the 
reflection plate into disorder which is caused by the parallel capacitance shape, flat 
surface shapes of the storage capacitance line and the gate storage line are irregular shape 
by making the mask pattern used for the patterning irregular. It should be noted that the 
irregular shape is determined to make capacitance value of respective pixels the same. 
[0125] 

In the present embodiment, an active matrix driving element and the convex and 
concave are simultaneously formed in the same production process, and the flat shape of 
the parallel capacitance is irregular shape, thereby the parallel capacitance can be formed 
without deteriorating performance of the reflection plate and increasing the number of 
production processes. Accordingly, the reflection type liquid crystal display device 
having excellent display performance, namely bright and clear enough for practical 
applications can be obtained. 
[0126] 

[Embodiment 12] 

The present embodiment shows fabrication of a parallel capacitance with a liquid 
crystal to keep a writing apply voltage from a data line of the reflection type liquid crystal 
display device in which a reverse stagger thin film transistor is used as an active matrix 
driving element described in Embodiment 2, to next writing. Fig. 22 shows a cross 
section view in the case of having a storage capacitance line the reflection type liquid 
crystal display device manufactured in the present embodiment. 
[0127] 

According to the present embodiment, Cr pattern 21 is formed for a source 
electrode 8, a drain electrode 9, and the convex and concave in the production process (d) 
of the embodiment 2, and at the same time, Cr pattern 221 for a storage capacitance line 
is formed. The production process is same as that of embodiment 2 other than the above 
mentioned formation. Therefore, a storage capacitance C can be provided between the 
reflection plate 10 and a storage capacitance line 221. 
[0128] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above 
storage capacitance can be formed with same production process of the active matrix 
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driving element and the convex and concave by only changing a mask used in the 

production process (d) of the Embodiment 2. 

[0129] 

Further, not to put the optimum convex and concave structure on a surface of the 
reflection plate into disorder which is caused by the parallel capacitance, flat surface 
shape of the storage capacitance line is irregular shape by making the mask pattern used 
for the patterning irregular. It should be noted that the irregular shape is determined to 
make capacitance value of respective pixels the same. 
[0130] 

In the present embodiment, an active matrix driving element and the convex and 
concave are simultaneously formed in the same production process, and the flat shape of 
the parallel capacitance is irregular shape, thereby the parallel capacitance can be formed 
without deteriorating performance of the reflection plate and increasing the number of 
production processes. Accordingly, the reflection type liquid crystal display device 
having excellent display performance, namely bright and clear enough for practical 
applications can be obtained. 
[0131] 

[Embodiment 13] 

The present embodiment shows fabrication of a parallel capacitance with a liquid 
crystal to keep a writing apply voltage from a data line of the reflection type liquid crystal 
display device in which a reverse stagger thin film transistor is used as an active matrix 
driving element described in Embodiment 2, to next writing. Fig. 23 shows a cross 
section view in the case of having a storage capacitance line of the reflection type liquid 
crystal display device manufactured in the present embodiment. 
[0132] 

According to the present embodiment, Cr pattern 21 is formed for a source 
electrode 8, a drain electrode 9, and the convex and concave in the production process (d) 
of the embodiment 2, and at the same time, Cr pattern 231 for a storage capacitance line 
is formed. Then, the Cr pattern 231 for storage capacitance line formed on the same layer 
as a source and drain electrodes and a contact portion 232 of the reflection plate 10 are 
formed and electrically connected to each other when the contact holes 49 are formed in 
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the production process (e). The production process is same as that of Embodiment 2 other 
than the above mentioned formation. Therefore, a storage capacitance C can be provided 
between the reflection plate 10 and the Cr pattern 233 for storage capacitance line. 
[0133] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above 
storage capacitance can be formed with same production process of the active matrix 
driving element and the convex and concave by only changing a mask used in the 
production processes (d) and (e) of the Embodiment 2. 
[0134] 

Further, not to put the optimum convex and concave structure on a surface of the 
reflection plate into disorder which is caused by parallel capacitance shape, flat surface 
shape of the storage capacitance line is irregular shape by making the mask pattern used 
for the patterning irregular. It should be noted that the irregular shape is determined to 
make capacitance value of respective pixels the same. 
[0135] 

In the present embodiment, an active matrix driving element and the convex and 
concave are simultaneously formed in the same production process, and the flat shape of 
the parallel capacitance is irregular shape, thereby the parallel capacitance can be formed 
without deteriorating performance of the reflection plate and increasing the number of 
production processes. Accordingly, the reflection type liquid crystal display device 
having excellent display performance, namely bright and clear enough for practical 
applications can be obtained. 
[0136] 

[Embodiment 14] 

Fig. 24 shows a cross section view of the reflection type liquid crystal display 
device of the present embodiment. In the embodiment 13 of the present embodiments, of 
Cr pattern for storage capacitance line, the Cr pattern 233 of same window as the gate 
electrode and the reflection plate 10 are connected at the contact portion 232. 
[0137] 
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By doing this, a storage capacitance C can be provided between the reflection plate 
10 and a storage capacitance line 231 through a gate insulating film 16 formed on TFT 
elements. 
[0138] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above 
storage capacitance can be formed with same production process of the active matrix 
driving element and the convex and concave by only changing a mask used in the 
production processes (d) and (e) of the Embodiment 2. 
[0139] 

Further, not to put the optimum convex and concave structure on a surface of the 
reflection plate into disorder which is caused by parallel capacitance shape, flat surface 
shape of the storage capacitance line is irregular shape by making the mask pattern used 
for the patterning irregular. It should be noted that the irregular shape is determined to 
make capacitance value of respective pixels the same. 
[0140] 

In the present embodiment, an active matrix driving element and the convex and 
concave are simultaneously formed in the same production process, and the flat shape of 
the parallel capacitance is irregular shape, thereby the parallel capacitance can be formed 
without deteriorating performance of the reflection plate and increasing the number of 
production processes. Accordingly, the reflection type liquid crystal display device 
having excellent display performance, namely bright and clear enough for practical 
applications can be obtained. 
[0141] 

[Embodiment 15] 
[0142] 

According to the present embodiment, Cr pattern 21 is formed for a gate electrode 
15, and the convex and concave in the production process (c) of the embodiment 6, and at 
the same time, Cr pattern 251 for a storage capacitance line and a gate storage line is 
formed. The production process is same as that of embodiment 6 other than the above 
mentioned formation. Therefore, a storage capacitance C can be provided between the 



35 



reflection plate 10 and a storage capacitance line or a gate storage line 251 through an 

insulating film 30. 

[0143] 

In the fabrication of the above mentioned parallel capacitance, pattern for the above 
storage capacitance and the gate storage can be formed with same production process of 
the active matrix driving element and the convex and concave by only changing a mask 
used in the production process (c) of the Embodiment 2. 
[0144] 

Further, not to put the optimum convex and concave structure on a surface of the 
reflection plate into disorder which is caused by parallel capacitance shape, flat surface 
shapes of the storage capacitance line and the gate storage line are irregular shape by 
making the mask pattern used for the patterning irregular. It should be noted that the 
irregular shape is determined to make capacitance value of respective pixels the same. 
[0145] 

In the present embodiment, an active matrix driving element and the convex and 
concave are simultaneously formed in the same production process, and the flat shape of 
the parallel capacitance is irregular shape, thereby the parallel capacitance can be formed 
without deteriorating performance of the reflection plate and increasing the number of 
production processes. Accordingly, the reflection type liquid crystal display device 
having excellent display performance, namely bright and clear enough for practical 
applications can be obtained. 
[0146] 

[Embodiments 16, 17, 18] 

In the case of using a stagger thin film transistor, it can be considered that there are 
some variations of the storage capacitance line disclosed in the embodiment in which a 
reverse stagger thin film transistor is used. 
[0147] 

Figs. 26, 27 and 28 show cross sectional views of the reflection type liquid crystal 
display device of embodiments 16, 17 and 18. 
[0148] 
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In embodiment 16, the storage capacitance C is formed by the Cr pattern 211 and 
the reflection plate 10 provided in the same layer with source and drain electrodes. 
[0149] 

In embodiment 17, by connecting the Cr pattern 231 and the reflection plate 10 
provided in the same layer with a gate electrode in the contact portion 232, the storage 
capacitance C is formed by this and Cr pattern 233 provided in the same layer with 
source and drain electrodes. 
[0150] 

In embodiment 18, by connecting the Cr pattern 233 and the reflection plate 10 
provided in the same layer with source and drain electrodes in the contact portion 232, 
the storage capacitance C is formed by this and Cr pattern 231 provided in the same layer 
with gate electrode. 
[0151] 

In the embodiments 11 to 18, convex and concave is formed by a film formed at the 
time of forming TFT elements and an insulating film formed thereon, in addition to this, 
in the case that convex and concave is formed by etching a glass substrate or an 
insulating film formed on the glass substrate, the above parallel capacitance can be 
provided. 
[0152] 

[Embodiment 19] 

Fig. 29 shows a production process of a reflection type liquid crystal display device 
used in the embodiment of the present invention. Thin film transistors are used for an 
active matrix driving element of the reflection type liquid crystal display device according 
to the present invention disclosed in the embodiments 1 to 10, however this invention is 
not limited to this. In the present embodiment, MIM diode is used for an active matrix 
diving element. 
[0153] 

The production processes of the reflection type liquid crystal display device in the 
embodiment are as follows: (a) A glass substrate is used as a lower substrate. On the 
glass substrate, Cr having 50nm is formed by sputtering and patterning is performed 
thereon by usual photo resist method to form a lead electrode 291 id a convex and 
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concave pattern 292. (b) Thereafter, SiNx film is formed at a thickness of 500nm as an 
insulating layer by plasma CVD. Then, the film is patterned by general photo resist 
method to form an insulating layer portion 293 at MIM element section and a convex and 
concave 294 of the reflection plate. Furthermore, aluminum is formed at a thickness of 
300nm by sputtering to form a reflection plate 10. 
[0154] 

Thereafter, the glass substrate 5 on which the above MIM element is fabricated, and 
a counter substrate 296 on which an ITO 295 of a transparent conductive film in strip 
shape is formed in an orthogonal direction with a lead electrode 291, are laminated with 
each other in order that their faces are opposed to each other. Note that orientation 
treatment is performed on the glass substrate 5 on which MTM element is formed and the 
counter substrate 296, and an epoxy-based adhesive is applied to the peripheries of the 
panel via spacers such as plastic particles or the like to mate both substrates. Thereafter, 
a GH type liquid crystal 11 is injected to form a liquid crystal layer, thereby a liquid 
crystal display device is manufactured. As a result, a monochrome reflection type panel 
that was bright enough for practical applications and produced white comparable to 
newspaper was accomplish at low cost. Further, RGB color filters are arranged on the 
side of the counter substrate, thereby a blight reflection type color panel is realized at low 
cost. 
[0155] 

[Embodiment 20] 

Fig. 30 shows a production process for a reflection type liquid crystal display 
device used in the embodiment of the present invention. In the embodiment, in addition 
to the embodiment 19, the glass substrate is etched to make the height of convex and 
concave high. 
[0156] 

Since the production process of the reflection type liquid crystal display device is 
the same up to step (c) of Embodiment 19, description of the fabrication step will be 
omitted. 

(c) patterning is performed by general photolithography method and a silicon nitride 
film is etched. Thereafter, a base glass substrate is continuously etched by 1 \x.m. 
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[0157] 

Thereafter, in the same manner as disclosed in Embodiment 19, the liquid crystal 
display device is manufactured by using the counter substrate 296 and the glass substrate 
5 on which MIM element is formed. 
[0158] 

In the present embodiment, the height of the convex and concave can be increased 
independent of the film thickness of the MIM elements, by etching the glass substrate, 
too. Accordingly, the film thickness of the MIM elements can be set to an optimum value 
and optimum height of the convex and concave can be obtained, thereby high 
performance MIM elements and high performance reflection plate can be realized. In the 
present embodiment, a monochrome reflection type panel that was bright enough for 
practical applications and produced white comparable to newspaper was accomplish at 
low cost. Further, RGB color filters are arranged on the side of the counter substrate, 
thereby a blight reflection type color panel is realized at low cost. 
[0159] 

[Embodiment 21] 

Fig. 31 shows a cross sectional view of the glass substrate on which MIM element is 
formed of the reflection type liquid crystal display device fabricated in the present 
embodiment. 
[0160] 

According to the present embodiment, after forming an insulating layer portion of 
MIM element portion and convex and concave of the reflection plate in Fig. 30(c) of the 
embodiment 20 disclosed above, application of photosensitive polyimide (RN-901) 311, 
pre-baking at 90°C, and light exposure/developing are performed to form pattern and then 
baking is performed at 250°C for 30 minutes. Then, upper portions of the convex and 
concave, the MIM element, and the lead line are covered with the polyimide film having 
a thickness of 0.5 to 2^m. The MIM element and the reflection plate 10 are connected to 
each other with a contact hole 312. 
[0161] 

In comparison with the above mentioned embodiment, the number of PR is 
increased by 1, however, it is possible to smooth tilt angle of convex and concave and 
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make the reflection performance of the reflection plate suitable. Note that the reflection 
type liquid crystal display device of the present invention can be realized at a lower cost 
than that of the conventional reflection type liquid crystal display device using MIM 
diode. 
[0162] 

Thereafter, in the same way as disclosed in Embodiment 19, a liquid crystal display 
device is fabricated using a counter substrate and a glass substrate on which the above 
fabricated MIM element is formed. In the case of the present embodiment, a monochrome 
reflection type panel that was bright enough for practical applications and produced white 
comparable to newspaper was accomplish at low cost. Further, RGB color filters are 
arranged on the side of the counter substrate, thereby a blight reflection type color panel 
is realized at low cost. 
[0163] 

[Embodiment 22] 

Fig. 32 shows a production process for a reflection type liquid crystal display device 
used in the embodiment of the present invention. In the present embodiment, as an active 
matrix driving element, MIM diode is adopted and as the lead electrode, Ta is used. 
Detailed description of the production process will be follow. 
[0164] 

(a) On the glass substrate 5, Ta is formed at a thickness of 500nm as a lead electrode 
291 by sputtering to form a lead electrode 291 and convex and concave patter 292 at the 
same time. 

(b) Thereafter, a lead line 291 is immersed into citric acid solution of 0.1wt% and 
constant voltage of 2V is applied, thereby an anodic oxidation is performed. By doing 
this, surface portion of the lead electrode is covered with an anodic oxide insulating thin 
film 321. Note that this anodic oxidation layer has a thickness of 20Onm. 

(c) Thereafter, an Si0 2 film 322 is evaporated as an insulating film at a thickness of 
600nm. By etching an anodic silicon layer, island 322 of the MIM diode region and a 
convex and concave 323 are formed at the same time. 

(d) Thereafter, aluminum is formed at a thickness of 300nm by sputtering to form a 
reflection plate 10. 
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[0165] 

Thereafter, in the same way as disclosed in Embodiment 19, a liquid crystal display 
device is fabricated using the counter substrate and the MIM substrate fabricated in the 
above. In the case of the present embodiment, a monochrome reflection type panel that 
was bright enough for practical applications and produced white comparable to 
newspaper was accomplish at low cost. Further, RGB color filters are arranged on the 
side of the counter substrate, thereby a blight reflection type color panel is realized at low 
cost. 
[0166] 

[Embodiment 23] 

Fig. 33 shows a production process for a reflection type liquid crystal display device 
used in the embodiment of the present invention. 
[0167] 

According to the present embodiment, after the lead electrode is formed in 
embodiment 22, a base glass substrate is continuously etched by l\xm. Thereafter, in the 
same manner as in the embodiment 22, anodic oxidation is performed on Ta and a surface 
portion of the lead electrode is covered with an anodic oxide insulating film 321. Then, an 
aluminum having 300nm is formed by sputtering to form a reflection plate 10. 
[0168] 

Thereafter, in the same way as disclosed in Embodiment 19, a liquid crystal display 
device is fabricated using the counter substrate and the MIM substrate fabricated in the 
above. In the case of the present embodiment, a monochrome reflection type panel that 
was bright enough for practical applications and produced white comparable to 
newspaper was accomplish at low cost. Further, RGB color filters are arranged on the 
side of the counter substrate, thereby a blight reflection type color panel is realized at low 
cost. 
[0169] 

[Embodiment 24] 

Fig. 34 shows a production process for a reflection type liquid crystal display device 
used in the embodiment of the present invention. 
[0170] 
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In the embodiment 24, the same process as that in the embodiment 23 is performed 
until anodic oxidation process. Thereafter, an organic-based insulating film or an 
inorganic-based insulating film 311 is formed to form a contact hole 312, and then, 
aluminum is formed at 300nm by sputtering to form a reflection plate 10. Photosensitive 
polyimide is used as an organic-based insulating film or an inorganic-based insulating 
film. 
[0171] 

After application of photosensitive polyimide (RN-901), pre-baking at 90°C, light 
exposure/developing to form pattern and then baking is performed at 250°C for 30 
minutes. Then, upper portions of the convex and concave, the MIM element, and the lead 
line are covered with a polyimide film having a thickness of 0.5 to 2\xm. 
[0172] 

In comparison with the above mentioned embodiment, the number of PR is 
increased by 1, however, it is possible to smooth tilt angle of convex and concave and 
make the reflection performance of the reflection plate suitable. Note that the reflection 
type liquid crystal display device of the present invention can be realized at a lower cost 
than that of the conventional reflection type liquid crystal display device using MIM 
diode. 
[0173] 

Thereafter, in the same manner as above described in Embodiment 19, a liquid 
crystal display device is produced by using a counter substrate and a glass substrate on 
which MIM element fabricated above is formed. In the case of the present embodiment, a 
monochrome reflection type panel that was bright enough for practical applications and 
produced white comparable to newspaper was accomplish at low cost. Further, RGB 
color filters are arranged on the side of the counter substrate, thereby a blight reflection 
type color panel is realized at low cost. 
[0174] 

[Effect of the Invention] 

According to the present invention, convex and concave existing on the surface of 
the reflection plate determines reflection performance of a reflection type liquid crystal 
display device. In the manufacturing of an active matrix driving element, thus formed 
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insulating film, a semiconductor film, a single layer or a multilayer of metal electrode are 
patterned by simultaneously forming an active matrix driving element by patterning, 
thereby a reflection type liquid crystal display device having good display performance is 
provided at a low cost. 
[Brief Description of Drawings] 

[Fig. 1] is a diagram illustrating a production process of a lower substrate of a reflection 
type liquid crystal display device using a reverse stagger TFT according to the present 
invention. 

[Fig. 2] is a cross sectional view illustrating a reflection type liquid crystal display device 
using a reverse stagger TFT according to the present invention. 

[Fig. 3] is a cross sectional view illustrating a reflection type liquid crystal display device 
using a reverse stagger TFT in which convex and concave is formed by etching an 
insulating substrate according to the present invention. 

[Fig. 4] is a view illustrating reflection characteristic in the case that convex and concave 
of a reflection plate has periodic structure. 

[Fig. 5] is a view illustrating reflection characteristic in the case that convex and concave 
of a reflection plate has irregular structure. 

[Fig. 6] is a schematic view illustrating reflection performance evaluating system. 
[Fig. 7] is an explanatory drawing illustrating the position of contact holes according to 
the prior art and the present invention. 

[Fig. 8] is a diagram illustrating a production process of a lower substrate of a reflection 
type liquid crystal display device using a stagger TFT according to the present invention. 
[Fig. 9] shows a cross sectional view of a surface of convex and concave of a reflection 
plate according to embodiment of the present invention. 

[Fig. 10] shows a cross sectional view of a liquid crystal display device according to an 
embodiment of the present invention. 

[Fig. 11] shows a production process view of a lower substrate according to an 
embodiment of the present invention. 

[Fig. 12] shows a drawing of reflection performance of a reflection plate having no 
insulating film. 
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[Fig. 13] shows a drawing of reflection performance of a reflection plate having an 
insulating film according to embodiment 2 of the present invention. 
[Fig. 14] is a production process view illustrating a lower substrate according to 
embodiment 3 of the present invention. 

[Fig. 15] is a cross sectional view illustrating a lower substrate according to embodiment 
4 of the present invention. 

[Fig. 16] is a cross sectional view according to embodiment 5 of the present invention. 
[Fig. 17] is a production process view illustrating a lower substrate according to an 
embodiment 7 of the present invention. 

[Fig. 18] is an explanation drawing illustrating difference in production step between a 
photosensitive insulating film and a general insulating film. 

[Fig. 19] is a production process view illustrating a lower substrate according to an 
embodiment 8 of the present invention. 

[Fig. 20] is a production process view illustrating a lower substrate according to an 
embodiment 9 of the present invention. 

[Fig. 21] is cross sectional view illustrating a lower substrate in the case of forming 
convex and concave formation layer according to embodiment 9 of the present invention. 
[Fig. 22] is cross sectional view illustrating a lower substrate according to embodiment 12 
of the present invention. 

[Fig. 23] is cross sectional view illustrating a lower substrate according to embodiment 13 
of the present invention. 

[Fig. 24] is cross sectional view illustrating a lower substrate according to embodiment 14 
of the present invention. 

[Fig. 25] is cross sectional view illustrating a lower substrate according to embodiment 15 
of the present invention. 

[Fig. 26] is cross sectional view illustrating a lower substrate according to embodiment 16 
of the present invention. 

[Fig. 27] is cross sectional view illustrating a lower substrate according to embodiment 17 
of the present invention. 

[Fig. 28] is cross sectional view illustrating a lower substrate according to embodiment 18 
of the present invention. 
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[Fig. 29] is a production process view illustrating a lower substrate according to 
embodiment 19 of the present invention. 

[Fig. 30] is a production process view illustrating a lower substrate according to 
embodiment 20 of the present invention. 

[Fig. 31] is a production process view illustrating a lower substrate according to 
embodiment 21 of the present invention. 

[Fig. 32] is a production process view illustrating a lower substrate according to 
embodiment 22 of the present invention. 

[Fig. 33] is a production process view illustrating a lower substrate according to 
embodiment 23 of the present invention. 

[Fig. 34] is a production process view illustrating a lower substrate according to 
embodiment 24 of the present invention. 

[Fig. 35] is a cross sectional view of conventional reflection type liquid crystal display 
device. 

[Fig. 36] is a production process view illustrating a lower substrate of conventional 
reflection type liquid crystal display device. 

[Description of Marks] 



1 


counter substrate 


2 


counter glass substrate 


3 


transparent electrode 


4 


lower substrate 


5 


glass substrate 


6 


Lfl 


7 


polyimide film 


8 


source electrode 


9 


drain electrode 


10 


reflection plate 


11 


liquid crystal layer 


12 


incident light 
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13 reflection light 

14 concave and convex shape 

15 gate electrode 

16 gate insulating film 

17 semiconductor layer 

18 convex and concave on polyimide surface 
49 contact hole 

20 convex and concave pattern 

21 convex and concave pattern 

22 island 

30 insulating film 

40 convex and concave 

41 maximum height of convex and concave 

71 source signal line 

72 gate signal line 

91 side wall portion 

92 taper portion 

93 tilt angle of convex and concave 
101 adhesive 

141 convex and concave pattern 

151 insulating layer 

152 convex and concave portion of insulating layer 

153 whole convex and concave portions 

211 Cr pattern for storage capacitance line or gate storage line 

221 storage capacitance line 

231 storage capacitance line 

232 contact hole for storage capacitance 

233 storage capacitance lower electrode 

251 storage capacitance line or gate storage line 

291 lead electrode 

292 Cr for convex and concave 
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293 insulating layer 

284 convex and concave 

296 counter substrate 

301 glass convex and concave portion 

311 insulating layer 

312 contact hole 

322 silicon oxide film 
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5, 0 3 G tmC*<D\tftVtt%-&K\stt. 

[0032] nmt7>vz*e>$i&£mixkv>ftQ~z 

7*-Mtffil 5&=ktf£&«©IHldl©Tifc<!r&5^ 
#G3dh/t^->2 OSrPRXSI^kD^T^) (a)„ 
£©±C$ f -HH5RRl 6, ¥t*#Hl 7, V— 7. • K 
W>€©ffl^«^^b (b) , 5*Rh7>S?** 

>2 lZ&VT3Ly (O o ^tt), Z.<D 

xmxi$mh7y?7>?<Di&&tmft\zw&(Dj&i8.tfT* 

», 7-Xtt@8, h'W>li9a(ltt (d) , ^ 

Rb *5M-r*. 

[0 0 3 3] i©±*KWaft*©Sv^*CJ:Oavi, 

[0 0 3 4] %.\Z®2$:M^T> 2#B©3Hli©tfU8& 

[0 0 3 5] 0 2&, S&ttSTC^^Itm. Sfctt 
««»l6^*»^fcSltS«^^*©WnBHT» 
3. 02H£^T > 0 1 tHi;t>©»4HUfiF#T?wL 

^6&5V»ttIiDfl/^->2 1 t©WClr«3R*aS«* 
fcte«8tfS*fcl^K 3 0 j&^fifcSmMS D . ss*« 1 0 t 

[0036] *«wic€e^.«, ( i ) Rm i o mm 

(2) IHIifh 3 0©fiMWU*#6*fcT*Sfc»C, 

(3) fURH5>^^6*^y>"<-hT**fc«), 
IBS*ICJ:S»JKh7>^^©*fl:*K< , 2:i*«T# 

[0 0 3 7] Set, «U»K*IWB7^f->f^ , Vl-U^ 

*VJ|3iffi«»S«MHR©±«t7^T-f ^ h U 

a©«86*t)»fc-a:S:itTf, (1) 5W««:?iMH7 

yp^mPsmt\i.ms.^m\zmm^z.t.f^<o. bl 
Mfawmzgiftzuz. m&wmwm^<Dxmytv> 

[0 0 3 8] 0 3*fflViT, 1/m&WS&K5r-~->>f 
r n n o n i bom iA.m,t&s.iG m *> —— ^ , s+ \ -rrtn 
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->2 1 tnnn^^~~y^L. m&4o^mnz 

[0 0 4 0] CftlC^ im&&fo5 0)Xy 
9#6>ttfdHIdb4 0 (DflfiPlSy) t, *<D±.Wz. n 

mby>^^m.mtmmm^ntzBi!h2 i (Eta 

£x + y£E£!3#£^"?£& i ^tEHdb^ 
[0 0 4 1] SI*«S®OIHldb1ijiO[H]diifS. Gfldb^ 

mm, m&mvto^fs. < t h—D^wm t-?zz\t 
sstis u m^^mm^ 

[0042] E4 \zs.M^<Dmaf)mmmT&<om^<DR 
6 2\mu. 6 3 \zyt&tii$&rm* ytm 

Ltz. 

[0 04 3] 04 <7)[HIdb^JPijgcDKft«©£tEte> 
&$ftTV>5. -?-bT> fife 5 >:/©*> <hT«, £t*l£ 

[0044] m&t%&by>v**tzmM\z& 
m\z$im?zz.t<D{m*im?z. 

[0 0 4 5] 0 7 (a) \Z3>?2h*-)l&MtfM® 
07 (b) \ZU>*?>7 htf-Mtfirttf 

mu<Dh<D\m^nm^vtz. 7i«v-xim 

7 2tey-hm^*lT&3. 

[0 0 4 6] (a) Tte, 3>^i? 9fr*SS 

\z, *-)\ffl(D¥mwwm2ti%. 

[0 0 4 7] Z.tHzMhX, (b) «n> 



[0 0 4 8] T^x^^Vh'J^XEfj^iUXJlT. 

?fl-Mimm vyyy^^m Ltzmm 8 

1". 08C43^T. #77.S«-tC. 1PRBTTV-X 
m© 8 . FW >«® 9 ^.tr® fi/^- > 2 0 2r?gJ& 
U (a) > K-tf>^!Rtf¥#&Sl 7, Klfeil 

mi 6, &mnnmzw8um^rz& <t>) . 2 prb 

T, y-MMl5, TFTII ; ?SI507'f9>H<l:, G3 
ifi2 lJtWtOTWClrtoft* (O . 3 PRB 

TESflSl 0*«Sn5 (d) . 
[0 0 4 9] ^ntC^LT. jS>X^^-«jt?tmh7> 
5?**&f(UBUfc*£-. HlC«l/fc±5C. 4 PRB 

»jKh5>3>^^*»ffi"r*c:t^ as***— «** 
$ e k 1 #tt&T * § i t a*t>*> a. 

[0 0 5 0] 

[0 0 5 1] 1 ) #S89I0*ft0JKJB v *tz%$i 

(a) Cr&S£X/^^0>yteK<fc9 5QmBJ& 

u y- 1 5Rma£j/^->2 0 %7 * h u v 

VyUKZLmm*. (1PRB) 

(b) hue^ii 1 6 , 1 7R#, h*-tf> 

^Jf*^9X^CVDCJ:D»«l«W«lfofc. eiot 

f- hmmm 1 6 c«» ->u 3 >ifljg«: 3 0 oi 

«, ->U3>aflaRftl 0 Onm. -e-UT^^M 1 7\Z 

3> (n + a-Si) J1&10 Oran^lt^. -t©Sfc. 
C r &JR * y ^ U > ^"3 5 Qm^sS:-ri> . 

(c) TFTjg : fg|57-1'7>K2 2Rr; < Gfldi/t^-> 
2 14^1*5. (2 PRB) 

(d) 7-XWH8, FW>«S9 4»j*-r*. (3 
PRB) 

(e) TH^^A^^U^SCiO 3 0QiHi 
MU 5»«10&Mt5. (4PRB) 

lte. ±IE (c) CDTFT*?»2 207<^>Kfl:t 

[0 0 5 2]^ *^l»T^tfc->U n >ffit 
R. ->'j3>Sm 7 ; &;^7X->'j3>im. nSfc 
7 : E;P7r^->U3>mo^XvCVD^«> 
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OOr, JE7)lTor r, ^5X^/17-2 0 OWtU 

it. ->«j3>asfldBi©a#, afcAxi'^^T^ 

(4, 0. 1-0. 8fcR3fcU J*BI£g2 5 0r, ffi^j 
lTorr, OOVftbtc 7^)17 

fl!V>, #X«Eftl£ <->?>/**) tt, 0. 5~20S 
JgU j£JgS£2 0 0~2 5 0"C, E^lTorr. X 

zmilt (-/7>/*X7^» tt, L~2Ctt£U 
|5&^gg2 0 0~2 5 CC, S^lTorr, 7*7 
A'v-5 GWtUt* 
[0 0 5 3] TFT*?«7'f5>F2 2RtA Gflfi/t 
?->2 Cr©*£tt. <7xyHXy^> 

l/T, 7 ; E;i'7rX-> , Jn>lCtt, b^-fx^^T* 
2*U9A7>*=£A©fi6*jfflK£#V»fc. 

7j5~300mTorr, 1 0 0~3 0 OWtl 

fc. 7^7xX->'J:3>Jf ©Xy^ytClte, 

SBK£**#X&fl!V». S«ff^5~3 0 0mTor 
r, 0~2 0 OWtUc. 

[0 0 5 4] *3e««0±PR»tt4t&D, »©6 

? da/-> >j a ymSk/ 1 ^) 3 >SflJl/7 : E;i'7 7 
Xy'Jn >E/nS7t^7 77,->U 3 >JR/0 DA© 

7 0 OmgftifcrjTVi*. *||»J©IH!db©iS 
7 0 OnmgSt^oTV^^. UttldSitStt* 

[0 0 5 5] Sfc. ±IE (c) T^jfcSftfcEliart*- 
>2 1 ©¥»!#£-?-©&«&, 7>^A<hfcoTV> 
•5. 

[0 0 5 6] EJdMWfcTrtt, -£©J#l*£-?7.7 

fltt«©«*W*i&* (a) S®©if£,k (b) r-/1£ 

fc. 09 (a) Ttt, HfiflBHWiSlIT**)**, 
(b) Ttt, ^-/t«9 2 £fcr>TVi5fc&, EStSl 
0©»jtoWMJ£fc<&. 

[0057] #mm<DWih<Dmft8. 9 3 a, 5-1 



[0058] *nje«iT^attbfcfiws«ji«5Miii© 

*fffi«BfiH*Hl 0C*-r. H10fc*V»T, 121 3 5 t 

swafc 4 i. 1 Torm^titz^mmm 3 

«ia»lcx#**>*o»»3W 1 0 1 Sr^^Ct fCckD, 

*©aGHS©»ft*aAWfciiMi 

[0 0 5 9] Sy8±+#9i*<» »fBMKlCiZE«T*a* 

it. *&, »i«!!«a««f-, RGB*5-7-r 

[006 0] dtdlM 2 ) MM 2 WS l»fcKatS!«fi 

a^*cD«ffiissH 1 1 i'^t. mm 
m 1 ©fijfflaaa^R^^^^swstEidbirow 

[0 0 6 1] $J£0U© (d) ©IgSTtt, H«©I 

s&©t?r«s#im-5. (e) &M®xmz-z>^x, 

(e) lft«R3 0*ri»L„ a^n*-iH9« 
jfc* * (4PRS) . 

(f) 7;i'5X'7AS:7s/-?y^ , J>^ftlI±D 3 0 Qm 
IfAU K»« l 0 S^fiSt-T* (5PRS) . 

[0 0 6 2] ftldlMTH:, EJ£b2 UtfTFT«flH 

2 2 tfi«s i o tm\z.mf&mm^&%Mwem& 

R3 0*q^jftS*lTV»*. Zl©^"*8^^^«, BS 
{fc#RN- 9 0 1 flWKttfe#U-f 5 HKtfflVi/t. }^fi!c 
^#tbT«, RN-9 0 I43 0 0 r pnfC5#. 2 
8 0 0 rpmT20»^tr>3-hU 80TC» 10» 

T«3tU SMWtNMD- 3 (2. 3 8XTMA** 

ttfc, 2 5 0"C, 10 0^--t?#Xh^-^S:ffofc. 

[0 0 6 3] *3ttM[flltfe^*i6PRRtt5t^:D, ft 
5fc©6PR«kD'>£<T?#£>. 

[0 064] ±ETaMBa6S 4 ©±SI5$Wt8^*£ii^ 3 
OSriMmOmifTgoClifCiO, C3i!bMM-Aft£tt 

#Abfc»&©fiM*©git*ftt*flai2C 
«i«WASnTV»ftVJ»&©fiW«0EWW4*H 1 
3C^T. ft*, SWtttEWffMBKfi, H6iW— ©-> 
XxASfflV^c. #»»i(ie««3 0OTWEU^VJ«^© 
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[0 0 6 5] Sfc, a|q)dt«lTJBV»fcS»R«IiC#t" 

siaiaoT^iwwiettioflEti/fc. *ut, 

Ift8it3 0©fc#*fr. 0Ja.tf> ttfiltfiflE. 

[0 0 6 6] 7^:43, ±E (c) T^SnfcEJdbO^M 
[0 0 6 7 J S6fc> Sett£l OiS. TSPtSlffiflS©* 
T£> *©*&*. IBP*tt. 8 0-9 0%££ie>3;Li: 

[0068] *©a, MCGttc«eK0< i tmmz. r 

fcl/rflD'frtotffcfc. GHS©*ll*fiiAl/*IWi£ 
[0 0 6 9] *■©**, S«ffl±+5Wi*<, frPHKCIE 
T*, H^ILfc. *tl*]«6SIBC, RGB A 9-7 

[0070] fcis, *iBi«Ttt, TFTSffaarsa 

hr-XUR3 8 0 0, S3fctt*ttfflt£LT, HMt^ 
IHM-5 0 0 1 *flv»T"bH«©awlbWW*T**. 
*fc. «ttt**SftV»*JMI (MAO. BKA&llR 
N-812) »SVitt, fttHR (*»J*.tfHM3 6 »NT 
-L6 0 0 8) £#V>T&, WSZbl&ft* Wk> Hid 
7*D-t:*j&«t *&*flfcH«©filfS*l&ajR 

[0071] &tg0j 3 ) woic&mmizm »it&at 

mzW&Tmz, ®tz\Zs MM£IR&mzz.£rB 

[0 0 7 2] ;:©fl|M0JTte, (d) ©ifiKftttHM 
m <hl^©IgT&5©T, §5St£#Bm>. (O 
©I@^TH»J 1 tVm\Zft*>. <d) (c) 
T, TFT*?©7'f ?>Ffcfttf, EMWEteOfc* 
fc, C r /->>J 3 >»fldK/->U 3 >S<tJ^/7 : E;V7 
yZisVzym/n&itTWJTZ'sV^sWl/C r 
Sxy?>yufc«, »0OTfcT«I©:»5*««5©x 



01 ©KS££1"£IHl£il 4 laWfifcSftfc. 
[0 0 7 3] ■*•©*, HAE0U© (d) (e) ©I8t 

[0074] *fQS«T?tt. 3tf57S«5St)Xyf> 
^SUtCiO. Gflfl l 4 1©KS*TFT*?©K 

!6TFTt#*fc»©ftagUPC»J6"C#, fro, fijff 

»fii«feiift#*fc«)Ciess&iHifi©«s t>»* ^ to* 

[0 0 7 5] *©«*. j*Ul±-HHH*<. HfHMRtlE 
T% gAbfe. fefc, ttMMSKJIC. RGB* 7-7 

[0 0 7 6] (HJS^J 4 ) 4 T«ifi UfcK*tS« 

ft*ays«©TFT«s»fisH*Hi 5t*r. *2£*6 

^»Bafl»l«T*fc»©lftlMift*5^aSttU: 
©T&3. 

[0 0 7 7] JtiEuCStL/Ttt, #?*g«5©±t;:, 
^»IHIi!!i*#jjtt-*&»©JR. ®HL->Vn>jgtl 5 l£ 
CVDJfeCiD 2 w ©OJPTJ&fc**. d©Bt©7'5 
XvCVD&ftte, Kfi-^il/T, 0 s c c 

m, ft*8Osccm0U6U j££IS&3 5 0*C, fcfe 
1 To r r tLtz. ■*■©«, ±IHf?S£#J3 tR«© 

(a) - (e) 7"P-b7.Sff^o fcfcb, T'D-feT. 

(d) Ttt. *7Xafe|g&Xy5 1 >5f1-«©Tfttft:<, 

Xy^>^»^fctt, 4*t><kR*l 0 O s c c 
m, m.M2 0 s c cm, /f»7-2 0 0W, E^]100m 
To r r tl/fc. 

[0 0 7 8] *$mm7?\Z, E\£Wti&U-t7>ifiitX.Z 
ifi, 137*mL<D^y^>#\z£ZW&MlS.£r) % > x 

yf->!mnifimm*. b.-db&^ i 5 2 <ntm& 

[0 0 7 9] ^43, PfldhJ^fijUi 1 5 1 tbX, «Mt->'J 

n>K*fliv»fcj&t, j:ncifissn*t)©Tttfev>. s 

©«^*aw**v»tt*iaaii*««Tn«, ^etx 
[0080] mums) msMstzatoitEamiM, 
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3 use. ii, mfot\Btb<Dm\zmkszmrz>h<D-? 

[0 0 8 1] Efil 5 3&^TFT^SB6tSlt«l 

o tm\zmnmmmr^h^mmm 3 o 
nt^-s. mmmt., be^rn- 9 o i ©ustte 

[0082] *<D&$k. wih<DWckmt<\t. -rm?* 
m&\zMmztitzW&t*<D±mzim2tirzCr. y 

©ilcf^TF T^OMJ? icft^-frl* B5 < T* C i^T 
£5. *©Jia%*aUM«Wll3 0Tl/aO 

[0 0 8 3] *©»*, *»Sfi«lTf*6nfcK»«Ott 

[0 0 8 4] fcfc. **tt«lfc*V»Tt>, TFT*^» 

bT, MUmyt h--7>UR 3 8 0 0, M9ttt^KK 
<tbT, 0 0 1 4fflV»Tt>R*©a* 

tf, Bgft¥MRN-8 12) fcSUtt, ftttK (HA 
«B£fc¥«NT-L6 0 0 8) &J8V>Tfc. VV* h 

©sstsMnsssB^t ens. 

[0 0 8 5] *IOtflTl2. *5X*RSBI*i 

3tf7^is«ua5cw«**v»»dj^«w(t©iafl 

^l£f£ttT. dn£8'JS;i£T, TSRlHIdhSr^b 

"bH«©3Wfc&**§ en*. 
[0086] soem 6 ) m.m 6 ^ v»fcg«s«a 
assH©»iig*H8csr. i&mmt, ±kk 
St©nti^j i c*w*s«fi«aa** : F©7^T--f ? 

V^D-fe^RT, ?3*V>£I*S^gSg«£JI&-f* 
=&©!?&*. 

[0 0 8 7] 4^ft££t**£»i!ttil&K£ll©St 
Jfi^D-feXfclMHI'*. 



£0 5 0nm»jfcU V-^€©8, l«H>ttt9Rff 
teWfcCr&JRCJ;DJE&*T* (1PRI) . 

(b) F-hJ>^B, #3M*»17, y-H6»Kl6 
*^7XvcvDC±DaBWER*fr-3fc. 

;i'7rX->Un> (n + a-S i) 1*1 0 Qim. -tb 
T^MMWifctt. 7 ; E;l'7rX->Un>l$: 1 0 ton, 

f- vmmz\t. -> u ^ >m<tji* 3 0 -> u n 

>2flJH& 1 0 Onm, fiSJIbfc. 

(c) Cr&m*My?V>#&K&QS OnmJ&fk 
b. y-MtSl 5£TFTlFF»6©7-f7>FR 
tf. H£i2 imfctZ (2PRB) . 

(d) T^S^Aft^y^U^ttCiD 3 0 Qim 
MU ^10«t§ C3PRB) . 

[00 8 8] ^5X^CVDJfeC«kDJfJai 
bfc, ->Ua>8MJS> ->'J3>Sm 7^;P7tX 
->»J3>M, nS7^7r^->U3>«©|jail*# 
tt. £T, «i«liW-tbfc. £&. TFT*f7 
-f7>K6J&&&tf, IH£i2 1 »&©&»©, <7PA, 

->'jp>m(tM, ->'j3>afldK» 7 : e;p7t^->up 

[0 0 8 9] *stB»^JR:*v»T , b, KWSaHBCiBjsfcS 
n*0£!jte, ±E (c) ©TFT*?8l9fflfcil5ll3K:» 

TFT6*jaufcfc», MKIE*t©ffi**:»HllifiTF 

T Kjfc^T, 3bCPR XSft&K^I"* 31 1 

*. ***«©* P RW4 3 t&O, =S^©6 PRtJt 

a/->u n >mim/^ u p >sfti»/7 : E;p7 r ^ -> 

U a >K/ nl7^7rX->y3 >M/^ a A ©SI 
[Hia©BStt, WBEK©WC»SD. 7 0 Qmmmt 

[0090] a*, ±ih (c) -mi$.t<ftrzw&<D¥n 

[0 0 9 1] *fc, KJdWJ&Tte, ^©^WS-^X^-r 
Bfld!iflK©r*-/tfl:*«T# **lfifln?S 6 nfctHICi 

toffl&nmt* 5~i 5SE©«BBnwei/fc. ss*s© 

^□^5tt. 7 0-8 0%<fcfS^bfc. 
[0 0 9 2] ±E©t*DfPJ*bfcTaWI3£Rt, I T 

fJS«©Slt^<k>tf|BlfiJ&K©SBJ«@©gWfc«, IE 

z.t\z&r), rnvstizniz. -^©mGHSroms*ft 
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CO 0 9 3] #^M0J©[HIfl©^2Wu 7 0 Qim 

[0 094] (HM#J 7 ) #»9!©&JEI»IfcJB H&jRIf 
S««^fll©«ifclfi*B l 7 tSRf. 
±fEEft©JfcJS0J 2 lw*lt5S»S«S^*?07^ 
?V 7v h >J 77.WB7W 7f>^If^5SX^ 

mm 6 oj^aissas*? c*»*R*HRti»!iiaoiB 
[0095] imwm\zmhmm.^mmm<om. 
s. 

[0 0 9 6] (c) *T*S)OE«l6tH*tff5. 

(d) «UM)l3 0Sj«ttU a>?>;b*-)l4 9m 
j£T5 (3PRB) . 

(e) 7^5n^A&7./t>y^'J>^ftllJ:0 3 0 Oim 
ItU KW« lOfcJ&fctS (4PRB) . 

[0 0 9 7] #HJI#JT, 77XrCVDifeC«kDj£R 

-f 7 > K 5 0 0 7— 8 JgjJStf . Hfl 2 1 »&©&» 
CD, 7DA, -><j3>^m ^J3« 
7rX->'Jn>Jg, nM7 : t;i'7 7X->Un>liOXy 
RO^©*frt>jiaem£P3--£bfc. 

[0098] *gttWK£v»Tt>, ^iM^mmetmm 

\z, E&tti&mizMtflZtiZBihte. ±ffi (c) OTF 
T*FBB»ldttH«fC»ldtL. 77x^7ThU7XK 
»*FCJBX^*-«fifiTFTSfflV»fcfc«>. £%fll2 
KEi*©i£7*#Hf&TFTKjt^T, SetPRI 

[0 0 9 9] Gn£b2 l±C#jfcLfcW«Wlftfi*Ctt. 
Hlft^RN- 9 0 1 ©fltefctttflM 5 KR*fflV»fc. 
i&fi)i*frtt. §8SSfl2fcH-£l/fc. ±IEOdl2 1©± 
SB 3 0 7?1 wn ©SOfTS^ ^<hlc± 

[oioo] fc*, #§tuii0y©*§£\ PR»tt, ^Eie 

•tOSdfi^ieo^PRScStdt^T, H-HtflDLT, 4 
PR&tfcS. UfrU ^©6PR«kO^ViXg|S 



[0 10 1] Sfc. **Jfi«T?fflv»fcKS*S«lS»^-r 

[0 10 2] ±K (c) Ti&&$ftfc[H]dhcD¥® 

[0 10 3] SSK, ffiWSl Ott. TgRGO&HM©* 
±Sfcttirr* ttfiM*iB«*Syclfifc*£ 
<T£, *©&£. 8 0-9 0 

[0 10 4] *©«, ffrtHffilltO^M^J6<t|wJ«H> m 

[0 1 0 5] &i5, *HM^JTtt. TFT*m»RtfB3 

mmm%w&mm.*@M bit. Mmmmtzm& 
m^uv^^mm^m^-fzm^zM^-rh. mm 

u-f 5i««*jiv»fc*&©^ , o-fe^isia*5s-r. jot 

ttffc»KSfl!V»fc*6. (a) ftK. (b) B3fc, 
(c) Xyf^WSt, «^3lST»tr*«. iS^tt 

£*s&i4»K©«£\ a#©w^h^n-fe^«yi 

£ff3fc#l^ (a) ttftRj&K. <e) 

(f)»3t. (g) ^fc, (h) ly?>^ 
(i) ^*hf*£6:Oi'b£K£&S. *r<DltV>> 

■7u-tz<Dmm:a%,\z\z. im&Mmn&MiMm 

[0 10 6] *Ofll©«>tfflKfcLT, HM#J2Tl)f!f 

-7s ur 3 8 o o, mmmsskthx. bw^vh 
m— 5001 m^T%m&nimifiim-v&z>. 
[0107] <mnm 8 ) *i6w©ia6«icffl vifcfiw 

S«MjRSII©ilifcai&ia l 9 IC^T. *^I»J 
tt, ±KE*©HJfifl»J 3 c*^*Ki«i«as^«? © 
77x^ 7v h U 7X7ig®jffi7-f 
£X*#Hijg^l&S7>^7*©ftfcD{;:, ®7.^^ 

[0 10 8] «^^jtf-«Jfi?IRh7>^X^©«Jfi^ 
D-feX^Sfi^J 6 tH«Cff t>fc. 

(a) 3?9X3S«±5CCr4riB*^y^U>ififeC 
=t0 5 0nm^U V-X*S8, HK>tS9»tf 
«^ft*Cr*Pfc«kt)^rs (1PRB) . 

(b) H— t!>^S, ¥#^117. y-HKUWUtl 6 
*^XTCVDCJ:0»3W«Sffofc. Jirot*. 

;i^7r7->Ua> (n+ a -S i ) i£ 1 0 Qim. -S-L 
T¥^*lKtt, 7t;i'77X-> l j3>iS 1 0 (tan, 
y- hlUkRlca. ->U ^ >K<tJI* 3 0 Qinu ->U □ 
1 0 Onm, timvtz. 

(c) Cr^M47;Vy^U>7*^iD 5 QsriBft 
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at. oafi 2 1 &#fitrs (2prs) . 

' [0 10 9] % 1 5Z&&LS<D3Ly5->!fTW&M\t%l& 

(d) (c) lc£V>T. TFT#F©7-f7>KfcR 
tf. EKHiWtOfcfcC C r/->Ua>^kJl/vU3 

>g<tJi/7 : &;i'77X->'J ^ >K/n^k7 : e;i'7 7 

7->U3>M/C r SX7f>^lfe^ l««irF«! 
©#5**«©Xy?'>ySfr3. 5 0 X-SoftzlcJHt 
****flV»T, #57S«£ 1 jura lyf>^l&. 

t, 7 Mm ©Ksft#rsi3i!!i«W)*anfc. 

(e) 7;PS=!>ASX^y^U>^C±D 3 0 (ha 
HWU EH*l©«*fcl/fc (3PRB) . 

[0 110] •€-©&, KrfE©HJE0J6KiEit©®l)£7D 

[0 111] fcfWfiMTtt, *r5**fi5ftfcXy?-> 
^r*21tCJ;0, GJfijl 5 3©H«£*TFT*?©Jil 
JPCttfiF«fW< - r*::t*«T*4. l/fc^T, PR 
KtttlTFT*#*fc»OKiJ» 

[0 112] ■€■©«*, «ffl±-HMH*<. UrHftCE 
T, H^Lfe. £fc, #fflfi!£tifflf£. RGB* 5-7 

[0 113] ^> *HM#JTtt, ^-©Hdb^jStt, 
#7*S«©Xy3 1 >^K«k9f#5ttfca*, #77S« 

v»tt#U-f 5 FK#©**IM3»ftU cn*x^5 1 > 
££T, f§-©tHl£jfliig£J&£LTt>, E8©$ 

[0114] (gJiflJ 9 ) *XH0SiBlfliaBV>fc£!t 
Sttil&K£tll©fiffiX8$B 2 0 *fgBJte. 
±fEfEili©#lfit0J 5 C43tt*E^«l**jRS*P©7* 

7v h ij ?*mmm™ vrysfmTr&zmz 

mm h 5 >'777S:^ffl t fc. 

[0 115] «**#H*m1Mth5>5>**©«i6l 
gl*e5fi«6tH*fcffv>, Ktt«£[HlE!i©fa©&8il£ 

©j&aaa&Jtfli 5 tmrnzfoit. 

[0 1 1 63 ftfc, *S«60!rra. SB-©KMMiliStt, 
*77S«©iy5 L >^'{C=fci3ll5nfc^. ■ftyT.Wfo. 

v»toM^3FK«©W*K&i&fcU c:n*x.y^> 

-5. 

[0117] (n»j i o ) #m.m~?\t. %mm 2 ~ 



gftS&Bfcffifil/T. ^r3>7£h*-)l^©[Hia5t> 

[0 118] ##£JS0JTte, B3i!bO±a5CJrottt#U-f 
5l*flt (BE<b*RN- 9 0 2) £77tV7vHJ£ 

bVpmm=?m?£?izi&i$.L, K-DimssoR 

[0 119] C©a>7^ 

MM->\ts &*<Dwmft&r&t2.z>®m\zm.mL 

5V 7t h U *XTO*^**^£Sa*T<&;fc©©E 

CTSig'jicEg $nfc. ft:*, *h»t«. -a 10 

[0 1 2 0] 07 (a) l:3>^^h*-JWW 
07 (b) \ZZl>9?bts-)Vffli1>SP 
aHJT»*«#flM I liH*3S-r. (a) Tte. 

tt*-;i*©¥fiW#«*a*i3. z\n\z% 

LT. *Hfi£#J (b) tt3>^h*-MM4 9ft. 
a5©KJS5fcHtt«SiB©^^JftIHdb1f§it0-g|5 <tft 

[0121] (hjs^j 1 1 ) *§iM0raj. h»j 2 t 
*Ltz7?T4 7v h u ^^wwiff catx^#-«a 

[0 12 2] *HM#JTte, X)%fll2©l&fiXS (a) 
©IgfcfcWC, ^r-httSl 5<kIH]fi2 IfflOC r/t 

-h7hW— 7i^ffl©C r /1^->2 1 iZfc&LtZZ. 

3 0 «MxTshs 1 0 t#a^aa*fctty— h7 h 

l/-S«2 1 l©miT«8t«*C*«:^6C.t**T* 

[0 1 2 3] ±E. Jfc*JgE«©ft*tt, *»J2 ©MiS 
IS (a) ©I@T^-r^>^7^€:^S-rs/c:WT. 
7^r-f 77 h VPZVmtttWthQmtfttX 
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[0 12 4] 2*>\Z, WWm®Rfc&ZEat8S8M<D 
[0 12 5] *36J60»Jfc45WTt>, 7^^hU^ 

[oi26] ($mm 1 2 ) *wfc¥n?\t* 2 

[0 12 7] *mM®mt. HMWI2 0>fii£rS (d> 

ffi<DCr/t^->2 i*»rirt"*tHW»r. 

#© C r n$- V 2 2 1 H t£Wt-H**S«l 2 

£ 1 0 2 2 1 ©rai«^ac*8ftits c 

[0 12 8] ±E. SftW«*Of^ttt. ^l5S0J2©S!ij£ 
IS (d) CDXSTttfflTft^^^iXRTS^T, 

[0129] se>c mm®m&mz&z>mwm 

[0 13 0] *£tt0flC»V»Tt>. 777V7vb'J? 
XKft*^ <fc KKi ©Kit 7n -feXTl^Rr £ , ft 

[0131] 1 3 ) *^M^JT«, gM0J 2 T 

6 ©# *ii*HW«ffi £*©* *T*«J#T2. 



Efl|ji0*BI2 3lC^f. 

[0132] mMM2<D$imm (d) 

OIIC*V»T, 7-XWS8, FH>li9 tHA 
ffl©Cr/^->2 1 fcflMtf StHRrK. IHit&ftft 
f©Cr;^->2 3 1 «WftT<&. *bT. MjSIS 
(e) ©3>^^h*-;i'4 9^fi!ai#lC43V>T, 

rtjr—>2 3 1 ifiWSl 0©3>^ h§B2 3 2» 

&u ^nsmawKsa-rseww*. g»j 2 

3t« 1 0 tSfg&SilSUBC r /^->2 3 3 ©HI! THIS 

[0133] ±e, mmmmi&tot* 2 ©suit 

XS (d) t (e) ©HX'Cttffl'frfc'^^SSQET* 
[0 13 4] $611. Jft*J£*JEfl*K£*fi»«*lS® 

[0 13 5] *Sttfi«lC»V>Tt>. 7^yvh^ 

[0 13 6] (HM^J 14) H 2 4(1, *HJS^JOSI* 

@i«DCr/t*->2 3 3tfiWSl 0tSrn>^ 
^ hg}52 3 2T*a*bTV»<&. 
[0 13 7] ^nilctD. TFT3R?«flC»|ftStlfcy 
- h^JiM 1 6 ZfrLTRK&L 1 0 2 3 1 

[0 1 3 8] ±E. M5H«t«©f«tt. USS^J 2 ©Mii 
IS (d) t (e) <DI@T?^T5-?;^£^lg-r3 

p-tr^T, ±E^«^*M/^^-> ; bNiitt^^^ 
5. 

[0 13 9] SSC, M^J^M^^i^SM^SS®© 

t-r^^itT, ^F^i'j^tbfc. fcfcb, m*<Dwm 
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[0141] mM.m 1 5 ) *H»JTtt, ^M^J 6 T 
^ 5 «t #&^»€E£#©*£&#-£Tfiyf "T 3 

tfcsiMiis*i£fi©#*a£»iu fcsv^ y- 

r J^-^l-S#TS#£©MI§jiEI£EI 2 5 \Z7Ts 

[0142] *mmmr\t. mm 6 <dw&im ( c ) 
>2 im&tztmm\z, mmmmm^t. v 

3 0 ZftlsTfrto®. 1 0 <bg»£*&£fcte7*- H 
5 l©^T#a^SCSta:^^<!:^T§ 

•5. 

[0 14 3] ±HE, M?'J^*©#$£te, *»J2 0KiS 
II (c) ©IgT^TSTX^^STTSfcttT, 

[0 14 4] SSC, M^M^C=k-5S»«S®0 

hzbu-i?m<D¥w&w.\*> n*?-->y\zm^tz-? 

bit. tztzb. i^olfrtcllW-i&Si^ 

\z*mMtzzv&i<rz. 

[0 1 4 53 *HMWH»ViT'b, 7*74 TV HJ* 

[oi4 6] (HJ6^Ji6, 17, 1 8) mztfl-m 

[0147] H 2 6 . 027, 02 8 \Z. 1 6 , 

17, 1 8Q£ft£ttA&^B®ffil5Hea*'9'. 

[0 14 8] HJt0Jl 6T?(i V-X, HW>SMt 
Hlia»tt&Cr/t*->2 1 1 £fi»« 1 0 * 

nmmc souths. 



SnfcCr/^->2 3 1 iKWRl 0<h£:n>** h 

«2 3 2i«a*u mtv-^. i«w>*«iwi 

KttWfcC r/1*->2 3 3 £T3S8MC&3BfifcbT 
US. 

[0 1 5 0] ^M^Jl 8T?«, V-X, FK>tIi 
HBKfcjfcSttfcCr/^— >2 3 3 £fi»«l 0££ 

3>**h»2 3 2TJsaftu z:nty-h«atHB 

CRtt&C r^*->2 3 1 £Tf*8MC&Jgjfcl/r 
[0 15 1] 1~1 8T«, TFmWJ&i$ 

nfeiewift t» x * 7 >*-r s n t \z «t o hci 

[0 15 2] l 9 ) *$S9Iffl!aiWwJHV»fcfi 

St£?&flS7Kg«©MiII31£EI2 9HST. K^^M 

m l ~HM0J l 0 CE«©#Wfl®fi»S*ft**&* 
C*3^57*74y ,; <'hU £r;tfM*7K& ^J&b7 

[0153] 2is^fi«cfevt*Ri^«aa^«o» 

ifi^O-fe^©«#, TSR^SibTtt, j!7XS«*j8 
Hfc. ^7XSSO±l:, C r 4 5 QmX/ty *ftlc«fc 

U»J-H«®2 9 l*«timiCi/^->2 9 2 

fc (a) . 77XvCVD&S:fflViT»gi 

bTS i NxH*5 0 Onm^Mt, il^©7* hl/$?X 

hft(I«tD/t*-->*Lx, MIM#p»0*fel*JMI5 2 

9 3R^Stt«©IH]ia2 9 4*JK*Ufc (b) . 

IC, 7)Van^A*X;l^* , J>yftlI<t0 3 0 Gunfifc 

[0 15 4] ±IHMIM^4fmUfe^7X 
SS5<h, ®BJ#tt)l© I TO 2 9 55&S, U— h*m@2 
9 l tittSrrs*iSiCfiWWK:^Ufc»Iftfll3£«2 9 
6 4, ©JKiiJ&Wt"* J: ^ C bTlfe^fc-a-fc. 

2 9 6t«, iElsilffla^TSfiStu mWfcWfyttv*? 

Lit. ^iRJfllSSMC, RGBA7-74M4 
[0 15 5] (IWJ2 0 ) *»W©Sltt*JCffiVifcR 

8«i«aw»at«©i8fix!is&ia3o^"r. 
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[0 15 6] *HMflC*tt5fiJtffl»«at^*®tt 

&xs». ( c ) ©mtwaiWJ 1 9 t w*t* * 

o-CElt**» - f*. (b) ©IgTiI#©7* 

>7"©&, aaK«CT*0#5Xl&R* 1 Am x«y^> 
^T* (c) . 

[0 15 7] *©fc, WECB«o*lt«li 9tH* 
C, ttffl«!£tii2 9 6 fc±IETfl?«UfcM I MX7*g 

[0 15 8] *H»JT«, Hf^WIRihXyf-yif 
^■f3S<r§Ct^T#S. MI Miff© 

ftaxhT, H^bfc. ftfe, tttiffll&IKftC, RGB 
[0159] (XftEffj 21) 031 ic*^Jl#J-esS)ib 

fcfitts***jRS«©M i M*?*»*tfc*5^a6 

[0 16 0] *^»JT«, fflElclEft©XJMMI2 0© 
EI 3 0 ( c ) ©MI M*^©iafJi«RtfElttR©Da 
i^14#Ut*5H (RN-9 0 1) 3 
1 1«MT, 9 01CT(KttJ& »3t D. M 

->»JfcU 2 5 0*CT?3 0#M©#ft/fcfcff3. H 
ft, M I M*P, U - F«±ffl 'MS HUT 0 . 
5 - 2 tfi ©BU?Tg5. M I Miff 1 0 ttt 

[0161] wiEiBiwzJt^T, PR*ttm»r* 

[0 16 2] *©«, tmcf!ft©XlKfl 1 9 &H« 
C. >^lRlfi!SS<!:±ie"efmtfc:M I Mm^mfiLVtz 
»5^««*WV»T, l/fc. 

[0163] (HM0J 2 2 ) #8BJ oSffifflCffl V>fcg 
«M^g^gg©SBtXg$0 3 2 crt. HO&K 

7?7-4 7-?hv>7zm)m=?tLT. mim 



L/TTa=£5 0 OnBX/ty^fcCiDfls&U U-F« 
®2 9 1 fcEIia/t*-> 2 9 2 iftPW fc#fifcl/fc 
(a) . *©fc. U-F*2 9 1*, 0. lwtW 
IVWclfiSCSl/. 2VCD5tSJES:EP»-r^otT> 

^aKft*ftiwiti3 2 nra*>ft*. zamm 

K<tlMWtt2 0 Onmtbfc (b) . *■©&, ^^Mt 
L-TS i 02 ^3 2 2£6 0 QwMMLtz. WUtSsV? 

7-f 7>Fft3 2 2tEJ£i 3 2 3©»Jft*W^Cff5 
(c) . *©ft, 7^5=i!7At^/ty^U>^JfeCJ: 
D 3 0 OmnjdWU 1 0 ©J&fcSfrS (d) . 

[0165] •*©«, wEcBii©sQ6#i 1 9 tm& 

[0166] (HflsflJ 2 3 ) *3W!©iaMyKJBV»fcR 

stai«aas^Efli©«ifixs*ia3 3»r. 

[0 16 7] *3»i0ra*, HSS0J2 2TU — H*S* 

>^T5. *©«. ^JS#J 2 2 tVm<OUl&V* Ta4 
KSHfcfcU U - F*S©*BS^fcli^<bK9MJI 3 
2 ITS?. *©fc, 7;W5-7AS:7>/Vy^U>^ 
C «fc D 3 0 Oran^U, SitS 1 0 ©J^fitSrfT^. 

[0168] *©m, wiEciEitosBiw 1 9 tmm 

IfiUBISKflBfc, RGB*9— 7-f^ftWrj-^Ht 

[0169] (^m^j 2 4 ) *$HH©3afi0awav»fcK 
»a«aw»«ii©»jfixs*ia 3 4 c^-r. 

[0 17 0] 3(cStti«|Ttt, ^»2 3TBMiS«Mtftff 

»tfilNR3 1 lttWfcl/r, n>^^h^-;P3 1 2S 
MfcLtz&, 7;P5=^A*X/Xy^U>^CJ:0 3 
OOnddU KH«1 O0D»i*«f5. 
tt«fc8^*fe(imttTtt, JB9W!fe#U-f5 K«fflv»&. 
[0 17 1] JKttt#U-T 5 H (RN-9 0 1) 

ft. 9ot:t«(W6. /t^->^ 

L, 2 5 0 < CT3 0#KO*j&fi££fT5. G3£b» MIM 

u-F«±«*#U'f ^ mro. 5-2 /■ © 

m i -7 Ol Afrt3«&tft/HI V^rf-T DP*lrt'+l«S1in*Z. 
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Kief****"*?**. &£U t*MIM^t-H 
[0 17 3] *©fc. tWECKROgRflJ 1 9 

T, HSLfc. *fc, *fffl«S«RC. RGBA7-7 

fcaxhTURT**. 
[0 174] 

KR08WU *5fflifcft*.K» £»R««**SR© 

**Rft*?«jfti:iiV>T. RRSftfclftRR. 

R. RR^©¥RRtfRRR*7*r-r:7vHJ*;* 

RRR^fflrt^-^JfctHiSfcElflOTCfcfcfc/t*- 

ttrTSKRSRftjRSRjWI en*. 
[BlioRlifcKR] 

[01] ifsiBoai^^^-wiftTFTftfflVifcfiwa 

ttft«jRRR©T«R*«0RiSlSH. 

[02] *38w©aw^^-«fiiTFT*fflv»fcBwa 

j£&^gS©Kiffl?iig0. 
[0 3] *^6D|»l!afi«ftXyy>yL"CIHIi!b»ia 

bfca^^*--TFT*Mv>fcfi«ai«jiaa^iiiow 

RTWiBBa. 

[a 4 ] sstms&iimmm^iDRSi^Vi *»r 0. 

[0 5 ] S««n3i!h*Cf «BfJ«ifi©fi«Wtt*»1"B. 

[0 6] S«14#llfiilfi->XxA©W0. 

[07] $g*8c«£*8P®3>**h*-;WMfflR 



[019] *3!BJG93«] 8 ©T»ffl3fcR©S4afilS 
0. 

[020] #5HII®Jtti0iJ 9 (DTgRflJS^CMi^Xg 



[0 8] *RR©R**:i!MliRTFT*RV»fc®Wffl 

[09] *%§s©nj6^j©swsiaiagM©^®0. 

[010] #?gBj0^M#J©Mfl^g«©®r®0. 
[01 13 *%Bj©HM^J2©TgBfflfflS©^iSlg 
0. 

[01 2] |fi«K*«-sa:V»SBSoEWtttB*S"r 

0. 

[013] *£93©%3Effl 2 OlfiWR 
£»14tg£*-r0. 

[014] *£93©$3Efti 3 ©TWRSSoRifiis 
0. 

[015] *»w«^«4oT^as©»nsH. 

[016] *%BjroHM0«J 5 oRRR. 

[017] *&m©gsM0ij 7 (DTmmm.<ommxm. 
0. 



[02 1] #f)!BJ©ft|M#j9 
©TSMH&KcRRH. 
[02 2] *XB®Jdtflll 
[02 3] *f!WflM(BS6Wl 
[02 4] *^BJ0HM^J1 

[0 2 5] T&ma&mMi 

[02 6] *^BJ©HM^J1 

[027] *mi<Dmm.Mi 

[02 8] $&R49R£4!l 

[029] *m<D$mmi 



2 ©TRRSftca&nsH. 

3 ©TRRSRoBrRH. 
4©T«RS«©»niiH. 
5©T«ffl£K©»rRH. 
6©TS5<iS«©^f®0. 
7 

9©TMifi©SllIg 



[030] *£§H©RR0y 2 0 ©TRft£K®«ifiXS 
0. 

[03 1] *£R©Rttftl2 1 ©T§B<i!l&l£<Z>PSJr®0. 
[03 2] *5!R©RR0IJ2 2©TffiR£&0>Rlifi:ER 

0. 

[033] *£r©rr$i 2 3 ©t»R£&®sh£es 

0. 

[0 3 4] *£R©RR0J 2 4 ©Tffitt&KoRtifixR 
0. 

[0 3 5] ^OfiRSHBMIRjRRRORRIR. 
[03 6] fl6*CDfi«Sl?»ft*^ROT«fl!a6R©» 
&XRH. 
BW©RR] 

1 2tflG3£« 

2 #l*HM#57,g« 

3 rrrr 

4 Tffift&K 

5 

6 TFT 

7 *imsfr 

8 V-XRff 

9 h* M >«® 

10 BUMSL 
1 1 RSR 

1 2 ASJft 

1 3 myt 

14 C3i!!dRK 

1 5 y- h«® 

16 $»-hRRR 
17 

18 #!M5F«RB!Ii!!i 

4 9 3>^^h*-)l/ 

2 0 BDO/t^— > 
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2 2 7-f7>h* 


9-> 




30 mm 


2 2 1 


mmmm 


4 0 PMb 


2 3 1 




4 1 Hdbft*ii5$ 


2 3 2 




7 1 y-X*** 


2 3 3 




7 2 y-MM« 


2 5 1 




9 1 fifSffi 


2 9 1 


u-k«s 


9 2 


2 9 2 


MCr 


9 3 [HIdbtfftAft 


2 9 3 




i o i mmm 


2 8 4 


Dfldb 


1 4 1 Oft/I*- > 


2 9 6 




1 5 1 mm 


3 0 1 




i s 2 mmmw&m 


3 1 1 


mm 


1 5 3 £IMI5 


3 1 2 




2 1 1 IHWSSRSfctt^- h V-VMR C r /I 


3 2 2 





[01] 

(a) C1PRB) 

n r-i A-^i n n r-i» — p I 1 n. 



Cb> a&ftJBv **#ffl* 





n i — i nx=a. 



(c> TFT***J7*r 9rrft9BaMI (2PRB) 



1 7 ¥*#J& 
18 y-K 



s v 



mar 



2 1 D3fl/^~y 



-22 rovr 



8 y Q 



(e) (4PR@> 





10 KmWL 



[0 6] 




[0 3] 




x + y 
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[0 4] 



[0 5] 




. 50 70 90 




50 70 90 



[07] 





(b) xmtt*vf9y*-»m. 



[0 8] 

20 



r 



9 *° 
r-^i n n i i — i rx 



IB 



J 7 



15- 



<d) KWEJBrt (3PRB) 




10 



gam a a 



< 



[010] 



9 awes 




i o i mn \ \ ii nsfl 

6 TFT 

10 SM« 
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U) Y-HMBBB CI PRI) 
n n c3=3 ri-n 



Cb) KMt *»*JBs 6JRKK1* 



14] 



20 

^L-n-i — 



^^^^ 1 7 



<c) TFT5m?T4*vKatfMflJBJK (2 PR @) 



iLQlilJiJr' 

/ N /<: ^— 22 f-5 



2 1 MA 



i 4 i eaa 
□ 1/ 




152' JU UJ 



* — - e 



x 22 



3- 



[017] 




1 0 Stfg 



8 0 



n n m n r— i rx. 




TFT*f«r^yF, ttWtfDflflifla* C2PRS) 



12 1] 



10 EMS 




(e) EtftSJBfiS (4PR@> 




211 MWWWS*fc» . 
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1 8] 



[0 19] 

(a) rwvWM (1 PR@) 



20 



8 — » j=^i a — n ez£-jg i — i n . 
<b) i&SJB* £«E*IS 



<b>*# 



i i Miii 



1 B 




16- 



(c) 



(?) Aft 





(h) x,***' 



153 

10 




(I) v#xV% 




\ ^ 



[022] 



30»*H 10R«« 




221 




21 



233 ^16 
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